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Chairman: C harline  G. S m ith ^ ^
Three-dimensional f a c ia l  re co n s tru c t io n  is  a fo re n s ic  technique 
th a t  " f le s h e s -o u t"  s k e le ta l  m a te r ia l in  o rder to  id e n t i f y  
u n id e n t i f ie d  remains. The a p p l ic a t io n  o f  c la y  is  based on t is s u e  
th icknesses a t  landmarks on the s k u l l .  Several data tab les  are 
a v a i la b le ,  but l i t t l e  has been done in  comparing same s k u l l  faces 
based on d i f f e r e n t  ta b le s .  This research proposed to  do seven 
such re c o n s tru c t io n s ,  each based on d i f f e r e n t  t is s u e  th ickness 
va lues , then compare them, among themselves, the " o f f i c i a l "  
re c o n s tru c t io n  and w ith  the antemortem photograph. In a d d i t io n ,  
i t  examined the question  o f  r a c ia l l y  s p e c i f ic  vs. "g e n e r ic "  da ta . 
Six o f  the re co n s tru c t io n s  were based on s ix  o f  the a forem ention­
ed ta b le s ,  a seventh was based on data secured by combining and 
averaging values in  the s ix  ta b le s .
Given the id e n t ic a l  bone s t ru c tu re ,  general s im i la r i t i e s  o f  the 
faces was not unexpected. Racial v a r ia t io n  in  t is s u e  th icknesses 
y ie ld e d  faces suggestive o f  we ight v a r ia t io n  ra th e r  than race, 
re a f f i rm in g  a long-accepted b e l i e f  th a t  ra c ia l  t r a i t s  are la rg e ly  
due to  the fa c ia l  fea tu re s  themselves which show no d i r e c t  bony 
correspondence. The combined da ta , which d isregarded ra c ia l  
a f f i n i t y ,  produced a m id-s ized face c le a r ly  re p re se n ta t ive  o f  the 
o th e r  faces , bu t was not as good a ' f i t '  when compared to  the 
antemortem photograph, suggesting a t  le a s t  the need f o r  f u r th e r  
study before generic  ta b le s  can be used e x c lu s iv e ly .
Comparisons o f  the antemortem photograph and the p la s te l in e  
heads cas t some doubt as to  whether these heads would have secured 
a p o s i t iv e  id e n t i f i c a t io n  o f  the v ic t im .  General s im i la r i t i e s  are 
seen s p e c i f i c a l l y  w ith  the faces based on Tables I I ,  I I I ,  IV , and 
V I I .
V a r ia t io n  in  s o f t  t is s u e  shapes s t ro n g ly  suggests the need f o r  
modeling methods th a t  can in troduce  more cons is tency in  these 
areas, id e a l ly  re la t io n s h ip s  between bony aspects and the fea tu res  
which vary  l i t t l e  across po pu la tions . U n t i l  these methods are 
a v a i la b le ,  performed fea tu res  m ight prove h e lp fu l .  Given the 
s o p h is t ic a t io n  o f  graph ics computers, programs based on th re e -  
dimensional f a c ia l  re c o n s tru c t io n  m ight s tream line  and expand the 
techn ique , reduce in co n s is te n c ie s  in  modeling and increase the 
number o f  p o s i t iv e  id e n t i f i c a t io n s .
n
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CHAPTER I
INTRODUCTION
Law enforcement agencies around the w orld  have, f o r  w e ll over a 
hundred y e a rs ,  r e l ie d  h e a v i ly  on phys ica l a n th ro p o lo g is ts  to  a id  in  the 
id e n t i f i c a t io n  o f  s k e le ta l remains. With cons iderab le  p ra c t ic e ,  a few 
ins trum en ts , tab les  and c a lc u la to rs ,  one can, w i th  a h igh degree o f  
c e r ta in t y ,  asce rta in  sex, age a t  death , s ta tu re ,  i . e .  h e ig h t (and body 
b u i ld  to  some e x te n t ) ,  ab n o rm a lit ie s  th a t  would be no t ice a b le  in  l i f e  
and, i f  the s k u l l  i s  complete enough o r can be s u f f i c i e n t l y  re s to re d ,  a 
l ikeness  o f  the in d iv id u a l  w h i le  a l i v e — fa c ia l  re c o n s tru c t io n .
Facia l re co n s tru c t io n ^  is  by no means a new sc ience , as attempts 
were made in  the la te  1880's  by Welcker (1883a, 1888, 1884) to  recrea te  
likenesses o f  S c h i l l e r ,  Kant and Raphael and by His (1895) who attempted 
to  rec rea te  the face o f  J. S. Bach. A t t h is  tim e the re  was a lso  the 
f i r s t  a ttem pt a t  q u a n t i fy in g  sk in  th icknesses (o r  t is s u e  depths) and the 
estab lishm ent o f  landmarks on the s k u l l  which correspond to  these 
measurements. Welcker f i r s t  in v e s t ig a te d  t is s u e  th ickn esse s , ga the ring  
the data by means o f  a sm a ll,  double-edged k n i fe  b lade. Th is  blade was 
in se r te d  to  the bone and the p a r t  remaining above the sk in  surface was 
measured. This measurement was then sub trac ted  from the t o ta l  leng th  to  
y ie ld  the t is s u e  depth a t  th a t  p o in t .  He assayed nine p o in ts  on a
Facia l re c o n s t ru c t io n ,  is  a lso  known as re p ro d u c t io n ,  r e s to ra t io n ,  
o r f a c ia l  s c u lp tu re ,  w i th  prominents in  the f i e l d  advocating each term 
to  the exc lus ion  o f  the o th e rs .  The d is t i n c t io n  seems to  be one o f  
semantics and not a t  a l l  im portan t g iven the goals and scope o f  t h is  
research.
1
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sample o f  th i r te e n  German males (Welcker 1883). The next work o f  t h is  
k ind was done by His (1895) who u t i l i z e d  a small cadaver popu la tion  
which was measured w ith  a t h in ,  sharp needle f ix e d  w ith  a small p iece o f  
rubber. The needle was in se r te d  in to  the f le s h  u n t i l  i t  touched bone, 
causing the displacement o f  the rubber p iece . The d is tance  from the t i p  
o f  the needle to  the piece o f  rubber was then recorded as the sk in  depth 
a t th a t  p a r t ic u la r  landmark. Three years l a t e r ,  two o th e r researchers , 
Kollmann and Buchly, repeated th is  work using more o r  less the same 
po in ts  (Krogman 1962: 259). Since th a t  t im e , the number o f  in d iv id u a ls  
in te re s te d  in  t h is  aspect o f  fo re n s ic  anthropo logy has grown, a lb e i t  
s lo w ly ,  and, as one m ight expect, so has research in  an e f f o r t  to  
address and solve some ra th e r  obvious f a u l t s  w i th  the techn ique , 
e s p e c ia l ly  w ith  regard to  the data on s o f t  t is s u e  th icknesses. The 
fo l lo w in g  problems are associa ted w ith  the e a r ly ,  and to  some ex ten t the 
more rece n t, data ta b le s :  (1) r e la t i v e ly  small samples, th e re fo re  o f
questionable s t a t i s t i c a l  va lue ; (2) few age c o n t ro ls ;  (3) few c o n tro ls  
f o r  n u t r i t io n a l  s ta tu s ;  and (4) no c o n tro ls  f o r  the loss o f  and/o r 
r e d is t r ib u t io n  o f  f l u i d s  o r  the s lacken ing o f  muscles upon death (data 
tab les  are based on cadaver p o p u la t io n s ) .  A l l  are beginn ing to  be d e a lt  
w i th ,  and some new data ta b le s ,  g iv in g  spec ia l a t te n t io n  to  ra c ia l  
a f f i n i t y  and w e ig h t,  are emerging (see Tables IV -V I) .  A poss ib le  
s o lu t io n  to  a l l  the above problems l i e s  in  u t i l i z i n g  u ltra -so u n d  
technology to  secure the measurements. Th is  would be a qu ick  
non-invas ive  technique and, th e re fo re ,  one th a t  could be used on l i v in g  
in d iv id u a ls .  This would then pe rm it a d ra s t ic  increase in  the s ize  o f
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
the su b je c t popu la tion  and the ease o f  d iv is io n  by age groups and weight 
ca te go r ies .
Accepting our i n a b i l i t y  a t  present to  reso lve  the problems noted 
above, and given the fa c t  th a t  several data ta b le s  are now (o r  soon w i l l  
be) a v a i la b le ,  one is  faced w ith  the fo l lo w in g :  "which se t o f  tab les
does one use to  achieve the most r e l ia b le  l ik e n e s s ,  e s p e c ia l ly  when the 
in d iv id u a l 's  race is  unknown, o r  a t  best tenuous, as is  so o f te n  the 
case?" And perhaps more im p o r ta n t ly :  " t o  what e x te n t  can t h is
technique be re l ie d  upon?" These are questions the fo l lo w in g  seeks to  
answer.
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CHAPTER I I
FACIAL RECONSTRUCTION— AN OVERVIEW
Before d e ta i l in g  the p r o je c t ,  a general d iscuss ion  o f  fa c ia l  
re co n s tru c t io n  is  warranted. As noted b e fo re , the process o f  
re co n s tru c t io n  is  not new; in  f a c t ,  in  most resp ec ts , the processes and 
techniques employed by Welcker and His a t  the tu rn  o f  the cen tu ry  have 
remained unchanged. Modern technology (computers, more p rec ise  
ins trum en ts , b e t te r  cas t ing  m a te r ia ls  and the l i k e )  has, as in  most 
o th e r areas o f  l i f e ,  a llowed some advances. The most no tab le  advance 
being the ease w ith  which one can do the re c o n s tru c t io n s ,  e s p e c ia l ly  
w i th in  i t s  two-dimensional aspects.
D e f in i t io n
A standard d ic t io n a ry  d e f in i t i o n  o f  re c o n s tru c t io n ,  o r  any o f  the 
o th e r terms advocated by va rious  experts  in  t h is  f i e l d ,  is  not use fu l in  
terms o f  a working d e f in i t i o n .  Combined, paraphrased and in  i t s  ba res t 
minimum^Cfacial re co n s tru c t io n  is  a process where an attem pt is  made to  
approximate the l i v i n g  face o f  a now dead and f le s h le s s  in d iv id u a l  
( G a t l i f f  1984: 327; G a t l i f f  and Snow 1979: 27; Krogman 1963: 244; Rhine 
and Campbell 1980: 847; Snow e t  a l .  1970: 221; Suzuki, T. 1973; 76 ).
Techniques
The re c o n s tru c t iv e  process can be d iv id e d  in to  fo u r  d i s t i n c t  
techn iques, a l l  r e ly in g  h e a v i ly  on the re la t io n s h ip  o f  the o u te r  f a c ia l  
appearance and the unde r ly ing  bone s t ru c tu re :  (1 ) the re s to ra t io n  o f
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
f a c ia l  t is s u e  th a t  has been severed o r  crushed bu t s t i l l  remains on o r  
around the deceased s k u l l ;  (2 ) l i n e  drawing based on scaled s k u l l  
o u t l in e s ;  (3) photographic and/o r rad io g ra ph ic  sup e r im p o s it io n ; and (4) 
l i f e - s iz e d  c lay  models (Caldwell 1981: 21).
Facia l Resto ra tion
There are obv ious ly  s i tu a t io n s  in  which t is s u e  re s to ra t io n  is  the 
technique o f  cho ice , such as deaths due to  e xp lo s io n s , impact 
c o l l i s io n s ,  o r m u t i la t io n .  However, w i th in  the goals o f  t h is  paper an 
extensive review is  not warranted. S u ff ic e  to  say, i t  is  an accepted 
and use fu l fa c ia l  re c o n s tru c t iv e  techn ique. I f  in te re s te d ,  the reader 
might consu lt  S p itz  e t  a l .  (1970) o r  Drake and Lukash (1978).
The remaining th ree  techniques are u s u a l ly  classed in to  two 
sub-ca tegories . These ca tego ries  are two-dimensional and 
three-d im ensional f a c ia l  re co n s tru c t io n  (Krogman 1962: 244; Snow e t  a l .  
1970: 221).
Two-dimensional Reconstruction
The two-dimensional re c o n s tru c t iv e  techniques are not covered 
subsequently in  t h is  paper. This form o f  re c o n s tru c t io n  co n s is ts  o f  
techniques (2) l i n e  drawings based on scaled s k u l l  o u t l in e s  and (3) 
photographic o r  ra d io g ra ph ic  supe r im pos it ion .
Line Drawings
The f i r s t ,  l i n e  draw ings, req u ire s  one to  i n i t i a l l y  o r ie n t  the 
s k u l l  in  F ra n k fo r t  plane (Bass 1971: 55) and take f i v e  o r  s ix  p ic tu re s  
o f  standard p r o f i l e  and f r o n ta l  v iews. With the deve lop ing , one
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
p ro je c ts  the negatives onto a w h ite  sheet o f  paper and draws the o u t l in e  
and d e ta i ls  o f  the s k u l l  (when using the measurements and f i lm  s ize  
recommended, the drawings come out to  e x a c t ly  o n e -h a lf  the na tu ra l 
s iz e ) .  One next puts t ra c in g  paper over the s k u l l  drawings and sketches 
the o u t l in e s  o f  whichever data ta b le  is  a p p ro p r ia te  (Angel 1978: 2 ) .  
Although g ro ss ly  o v e rs im p l i f ie d ,  the technique becomes a m atte r o f  
"connecting the d o ts " ,  always however, keeping in  mind evidence o f  
muscle in s e r t io n s ,  robustness o r  lack  o f  i t  and any i r r e g u la r i t i e s  as 
in d ica te d  on the s k u l l  i t s e l f .  Given i t s  two-dimensional s ta tu s ,  some 
degree o f  a r t i s t i c  a b i l i t y  is  requ ired  in  o rd e r to  produce the 
three-d im ensional q u a l i t y  th a t  u l t im a te ly  a ids in  the id e n t i f i c a t io n .  
This is  n o t ,  as Angel po in ted  out (1978) a simple process; i t  does y ie ld  
la te r a l  and f r o n ta l  rep resen ta t ions  (see f ig u re s  1 and 2) w i th  r e la t iv e  
accuracy.
Figures 1 and 2 , s k u l l  and re c o n s tru c t io n  re s p e c t iv e ly ,  are based 
on the s k u l l  to  be used in  t h is  th ree-d im ens iona l comparative s tudy . An 
e x c e l le n t  example o f  t h is  techn ique , which re s u lte d  in  a p o s i t iv e  
id e n t i f i c a t io n  o f  the  unknown in d iv id u a l ,  is  reported  by Cherry and 
Angel (1977).
An extension o r  perhaps an outgrowth o f  the l i n e  drawing form , used 
by most law enforcement agencies, lo c a l and n a t io n a l ,  is  the I d e n t i - K i t  
( i t  can be found under o th e r  names). These dispense w i th  the l i n e  
drawings and scaled re p re se n ta t io n  o f  the  s k u l l  in  q u e s t io n ,  and u t i l i z e  
a lready-prepared f a c ia l  fe a tu re s  which can be in terchanged to  created 
the approximate l ik e n e s s .  Th is  form o f  re c o n s tru c t io n  is  no t used on 
u n id e n t i f ie d  human remains, f o r  the obvious reason t h a t ,  w ith o u t
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Figure 1. L a te ra l and F ron ta l Views, Scaled 
Drawings o f  Female S ku ll (c o u r te s y ,  
J .L .  Angel)
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F igure 2. Two-dimensional R econs truc t ion  o f  S ku ll 
in  F igure 1 (c o u r te s y ,  J . L. Angel)
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g u id e l in e s ,  an i n f i n i t e  number o f  unique faces are p o ss ib le .  The 
I d e n t i - K i t  is  employed when a sketch o f  someone is  re q u ire d . A t ra in e d  
te ch n ic ia n  places and replaces the f a c ia l  fe a tu re s  under the d i r e c t io n  
o f  a 'w i tn e s s ' .  This process continues u n t i l  a reasonable fa c s im i le  is  
achieved (A l l is o n  1973: 45 -48).
Superimposition
The second v a r ie ty  o f  two-dimensional re c o n s tru c t io n  u t i l i z e s  
photographic o r  rad io g ra ph ic  superim pos it ion  o f  an a n th ro p o m e tr ic a l ly  
accurate rep rese n ta t io n  o f  the u n id e n t i f ie d  s k u l l  and various  
photographs o r  X-rays o f  the suspected "owner" (Harvey 1976a and 1976b). 
B a s ic a l ly ,  the s k u l l  is  o r ie n te d  in  the same plane (p o s i t io n )  as the 
photo o r X-ray and rqsphotographed. These are then scaled by 
ment o r  red uc tio n . T h e tw o T ^ o to  ~and"”photo o r  photo and X-ray are then 
superimposed and th ^  " f i t "  is  no ted, as to  p o s s ib le ,  p robab le , o r  
im poss ib le . Examples o f  the u t i l i z a t i o n  o f  t h is  technique abound in  the 
l i t e r a t u r e .  E arly  s tud ies  are m ain ly  o f  h is to r ic a l  f ig u re s  and are 
ra th e r  e s o te r ic  in  na tu re . G e n e ra lly ,  these s tud ies  superimposed 
p o r t r a i t s  w ith  the s k u l l ,  as photographs became more re a d i ly  a v a i la b le  
s tud ies  focused on the use o f  them. I t  was found th a t  p o r t r a i t s  were 
o fte n  pa in ted to  f l a t t e r  the s u b je c t ,  and were th e re fo re  not always a 
r e l ia b le  in d ic a t io n  o f  how he/she looked. While not an in c lu s iv e  l i s t ,  
readers in te re s te d  in  super im pos it ion  can c o n su lt  any o f  the fo l lo w in g :  
Henschen (1960), Hug (1959-1960), K u p ffe r  and Hagen (1881), Pearson 
(1924, 1926, 1928), Pearson and Morant (1934 ), Schaaffhausen (1885 ), and
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Welcker (1883, 1884, 1867a, 1867b, and 1887). More recent s tud ies  which 
p lay a la rg e r  fo re n s ic  ro le  are : Bannerjee (1964), Basauri (1967),
Bruch (1968), Danielsen (1972), D e lf in o  e t  a l .  (1983), Dorion (1983), 
Engel (1954), Fry (1943), G e jva ll (1974), G e jva ll and Johanson (1976- 
1977), G la is te r  and Brash (1937), Gupta (1969), Janssens e t  a l .  (1978), 
Kernan (1977), Koelmeyer (1982), Leopold (1971), Malinowski and Porawski 
(1970), P r in s lo o  (1953), Rammohan (1971), Reddy (1973), Sakai (1970), 
Sassouni (1959), Sekharan (1971), Sen (1962), Simpson (1943), Sivaram 
and Wadhera (1977), T i t lb a c h  (1970), Verma (1981), and Webster (1955).
There are a few problems associa ted w ith  sup e r im po s it ion , 
e s p e c ia l ly  w ith  regard to  the enlargement o f  the antemortem photograph 
o r  reduc tion  o f  X-rays to  l i f e - s i z e ,  so much so th a t  some prominents in  
the fo re n s ic  f i e l d ,  as w e ll as the lega l f i e l d ,  recommend i t s  l im i te d  
use. G enera lly ,  researchers attem pt to  deal w ith  th is  problem, by 
no t ing  th ings  in  the photos th a t  they can scale more e a s i ly ;  c lo th in g ,  
je w e lr y ,  o r  pieces o f  f u r n i t u r e .  R ecently , the technique ( i . e . ,  the 
enlargement o r  red uc tio n  to  l i f e - s i z e )  has been improved by using 
landmarks o f  the d e n t i t io n  o f  the s k u l l ,  and antemortem p ic tu re s  (o r  
X - ra y s ) ,  and determ in ing the m a g n if ica t io n  fa c to rs  from them (McKenna 
1984: 787). Superim posit ion  req u ires  some te n ta t iv e  id e n t i f i c a t io n  o f  
the s k e le ta l  m a te r ia l and i s ,  th e re fo re ,  used m ain ly f o r  v e r i f i c a t io n  
(see f i g .  3 ) .
The major advantages o f  the two-dimensional techniques are : the
r a p id i t y  in  which a l iken ess  can be produced (Angel 1978: 1 ) ;  a much 
lower cos t to  the law enforcement agencies and ease w i th  which changes
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Figure 3 Two-dimensional R econstruc tion , Superim position (G la is te r  and 
Brash 1937: 162-163 re p r in te d  in  Harvey 1976a: 83)
can be made (Caldwell 1981: 42 ) ;  another, s p e c i f ic  to  the superim posi­
t io n  techn ique , l i e s  in  i t s  a b i l i t y  to  q u ic k ly  e l im in a te  many in d iv id u a ls  
from a l i s t  o f  p o te n t ia l  cand ida tes, as an improper f i t  is  e a s i ly  noted.
Three-dimensional Reconstruction
As w ith  the two-dimensional approach, th ree-d im ensiona l re co n s tru c ­
t io n  hosts two d i s t i n c t  but re la te d  methodologies. Both are based on 
the system atic  a p p l ic a t io n  o f  c la y  ( p la s te l in e )  to  a s k u l l  (o r  b e t te r  
y e t ,  to  a p la s te r  model o f  the s k u l l )  to  achieve a l i f e - s iz e d  bust o f  
the u n id e n t i f ie d  in d iv id u a l .
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Eastern European Approach
The f i r s t  approach is  g e n e ra l ly  centered in  the U.S.S.R. and 
2
Eastern Europe. E s s e n t ia l ly ,  the technique in vo lves  two phases. The 
f i r s t ,  is  to  re co n s tru c t the m a s t ic a to ry ,  neck, and shoulder muscles, 
gauging the sizes according to  the in s e r t io n  p o in ts  on the bone. Then
one approximates the depth o f  f a t  and epidermal la ye rs  w ith  c la y  and
models the fa c ia l  mask -  the modeling and placement o f  the nose, mouth,
eyes and ears (Gerasimov 1971: 53-54, and see f i g .  4 ) .
Gerasimov, a Russian s c ie n t i s t ,  is  best known f o r  t h is  method. He 
has w r i t te n  various a r t i c le s  concerning the methodology and instances o f  
use. Only one p u b l ic a t io n  is  a v a i la b le  in  English (1971). As t h is  is  a 
t r a n s la t io n ,  one must be somewhat suspect o f  i t s  accuracy, e s p e c ia l ly  
when i t  comes to  the more te ch n ica l aspects o f  h is  methodology, and 
a llow  f o r  what appears to  be a remarkable lack  o f  h u m i l i t y  on 
Gerasimov's p a r t .  U n fo r tu n a te ly  f o r  those in te re s te d  in  the d e ta i l s  o f  
Gerasimov's work, t h is  account i s  m ain ly a u to b io g ra p h ic a l,  w i th  l im i te d  
references to  the actua l steps and data tab les  used. I t  appears from 
the case s tud ies  presented in  the book, th a t  t h is  technique is  most 
o f te n  employed a f t e r  a te n ta t iv e  id e n t i f i c a t io n  has a lready been made, 
th a t  i s ,  in  an e f f o r t  to  con firm  o r  negate the o r ig in a l  i d e n t i f i c a t i o n .  
There is  some question as to  whether Gerasimov was apprised o f  the
2
Academic rumor has a researcher in  the Un ited Kingdom experim ent­
ing  w ith  the same techn ique , though the re  is  no documentation as to  h is  
success o r  s p e c i f ic  technique (personal communication -  Michael Charney)
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Figure 4. R econstruc tive  Steps U t i l i z e d  in  the U.S.S.R. and
Eastern Europe: a. A p p l ic a t io n  o f  m as t ica to ry  and neck
muscles; b. 'Modeling o f  the f a c e ' ;  c . F in ished 
product (Gerasimov 1971: I l l u s t r a t i o n  2)
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suspected id e n t i t y ;  S ov ie t sources reported  th a t  he was always kept 
unaware o f  the suspected id e n t i t y  ( D a n i lo f f  1982: 33 ). A t any r a te ,  
Gerasimov's re co n s tru c t io n s  are remarkably accu ra te , even to  the p o in t  
o f  h a i r  s t y le ,  lo c a t io n s  o f  p a r ts ,  waves, e tc .  {Gerasimov 1971: 
I l l u s t r a t io n s  3 and 4 ) .  The most well-known example o f  Gerasimov's work 
are the rep resen ta t ions  o f  "a n c ie n t  man"—Java, Rhodesian, Peking, 
H e id lbe rg , and Cro Magnon (Gerasimov 1971: 62-115). Though he is  now 
dead, h is  work is  being c a r r ie d  out a t  the Laboratory  o f  A n th ropo log ica l 
Reconstruction in  Moscow by Dr. Galina Lebedinskaya ( D a n i lo f f  1982: 31). 
E f fo r ts  a t  correspondence w ith  Lebedinskaya have, to  da te , been 
f r u i t l e s s .
Western European Approach
The second methodology, employed in  Western Europe and North 
America, i s  based on the attachment and connection o f  known " s o f t  
t is s u e "  th icknesses ( s o f t  t is s u e  is  a c o l le c t i v e  term f o r  muscle, 
subcutaneous f a t  and epidermal la y e rs )  a t  va r ious  p o in ts ,  i . e . ,  bony 
landmarks on the s k u l l  ( G a t l i f f  1984: 327; G a t l i f f  and Snow 1979: 27; 
Krogman 1962: 264; Rhine and Campbell 1980: 848; Suzuki, T. 1973: 79; 
Snow e t  a l .  1970: 221). These known s o f t  t is s u e  th icknesses comprise 
the data tab les  mentioned above, and w i l l  be discussed in  f u r t h e r  d e ta i l  
below.
The Western re c o n s tru c t io n  process can e s s e n t ia l ly  be broken in to  
the fo l lo w in g  steps ( I t  should be noted th a t  these steps are a r e s u l t  o f  
co m p ila t io n  and summarization o f  numerous pub lished sources (mentioned 
throughout the pape r) ,  course le c tu re  notes and personal experiences.
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Where s p e c i f ic  ideas are quoted, they w i l l  o f  course be c i t e d ,  the 
general o v e ra l l  steps w i l l  not be):
I . MOLD CONSTRUCTION
A la te x  mold o f  the s k u l l  is  made to  a l lo w  p la s te r  casts to  be 
poured (these casts are h o llow , as s o l id  ones are too heavy to  
be manageable). The mold is  made by p a in t in g  a prepared s k u l l  
w ith  l i q u id  la te x  and a l lo w in g  i t  to  d ry .  Several la ye rs  o f  
la te x  are b u i l t  up, r e in fo rc in g  the la ye rs  o c c a s io n a lly  w i th  a 
f ib ro u s  substance o f  some s o r t .  The mold is  prepared f o r  two 
main reasons: f i r s t ,  i t  f ree s  the s k u l l  as evidence f o r  the
p o lic e  and a llow s a c le an , una lte red  s k u l l  to  be re leased to  
fa m ily  members upon i d e n t i f i c a t i o n ;  i t  a lso  a llow s the 
re c o n s t ru c t io n is t  the op t ion  o f  pouring numerous casts and 
using several a v a i la b le  sets o f  t is s u e  th icknesses ( o f  which 
a t  le a s t  th re e  are used ro u t in e ly )  on which he bases several 
poss ib le  faces. The pouring o f  several casts a lso  a llow s more 
than one re c o n s t ru c t io n is t  to  a ttem pt a l ik e n e s s .  Both o f  
these m ight maximize the chances o f  a p o s i t iv e  id e n t i f i c a t io n .
I I ,  BACK-UP MOLD CONSTRUCTION
A back-up mold is  made around the s k u l l  and la te x  mold, to  
help m a in ta in  the shape o f  the la te x  once i t  i s  f i l l e d  w ith  
p la s te r .  Th is  is  done in  approx im ate ly  seven overlapp ing  
"hunks" o f  p la s te r ,  numbered s e q u e n t ia l ly  to  a id  in  the 
a p p l ic a t io n  and removal. The s k u l l  is  then removed from the 
mold. Once the mold and back-up mold are put to g e th e r  and 
secured, i t  is  poss ib le  to  begin pouring  the  casts .
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I I I .  POURING OF CASTS
The casts are made o f  o rd in a ry  cas t in g  p la s te r ,  which is  
poured through a spout placed in  the foraman magnum a t  the 
base o f  the s k u l l .  Once the p la s te r  has been poured in to  the 
mold, the e n t i r e  assembly is  ro ta te d  u n t i l  the p la s te r  sets 
( t h is  ro ta t io n  achieves the aforementioned ho llow  c a s t ) .
IV. ATTACHMENT OF TISSUE DEPTH MARKERS
Markers cu t to  the corresponding t is s u e  th icknesses are 
attached a t  a p p ro p r ia te  p o in ts  ( the  number and lo c a t io n  o f  
po in ts  vary w ith  the ta b le  o f  data used). C y l in d r ic a l  penc il 
erasers (g lued w i th  super g lue ) work q u i te  w e ll (see f i g .  5a).
V. FILL-IN
These p o in ts  are then connected w ith  p la s te l in e  in  a 
l a t t i c e - l i k e  fa s h io n , grad ing i t s  th ickness to  meet the he ig h t 
o f  the markers. This l a t t i c i n g  continues u n t i l  a l l  spaces are 
f i l l e d  in  (see f i g .  5b).
V I.  APPLICATION OF FACIAL FEATURES
Facia l fea tu re s  (eyes, nose, ears , l i p s )  are then added (see 
f i g .  5 c ) ;  some o f  the more use fu l ru les  o f  thumb fo l lo w :
The Eye (placement and modeling)
I f  one b is e c ts  the o r b i t  h o r iz o n ta l ly  and then 
v e r t i c a l l y ,  the ju n c tu re  o f  the two l in e s  approximates 
the apex o f  the cornea (Krogman 1962: 267).
Concerning the p ro je c t io n ,  the o u te r  p o in t  o f  the cornea 
approximates a l i n e  connecting the s u p e r io r  and i n f e r i o r  
margins o f  the o r b i t  ( G a t l i f f  and Snow 1979: 29 ).
The p o s i t io n  o f  the eye opening has long given the 
r e c o n s t ru c t io n is t  problems, recent work by Stewart
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suggests th a t  the po in ts  o f  attachment o f  the pa lpebra l 
ligaments a l lo w  h o r iz o n ta l p o s i t io n in g  o f  the openings 
and consequently o f  the eyeba ll (S tew art 1983; 860). I f  
t h is  i s  to  be used as a c r i t e r i o n  f o r  placement, i t  is  
necessary to  note and record the p o s i t io n  o f  the 
ligam enta l attachment s i te s  p r io r  to  re tu rn in g  the s k u l l  
to  the law enforcement agency, as t h is  k ind o f  d e ta i l  is  
e a s i ly  lo s t  on ca s ts ,  even casts o f  the h igh es t q u a l i t y .
Narrow openings are c h a r a c te r is t ic  o f  Mongoloid groups, 
wide openings are ty p ic a l  o f  many E qua to r ia l and Negroid 
groups, and a wide v a r ie ty  o f  openings e x is ts  in  Europoid 
groups (Gerasimov 1971: 60).
The lower l i d  comes up to  the bottom o f  the i r i s ,  the 
p u p il seems to  hang from the upper l i d  ( G a t l i f f  1984: 
328).
The Eyeball
There is  r e a l l y  no hard and fa s t  ru le  concerning the 
e y e b a ll .  Many re c o n s t ru c t io n is ts  use p ro s th e t ic  eyes: 
the  cost is  p r o h ib i t iv e  to  some. Unmatched p a irs  are 
o f te n  a v a i la b le  a t  much reduced p r ic e s .  Eyeba lls  can be 
modeled o f  p la s te l in e ;  p la s t ic  d o l l  o r  c r a f t  eyes can 
a lso  be used (these are somewhat harder to  work w ith  
however, because they are b a s ic a l ly  f l a t ,  upper 1 id  
fo rm ation  is  more time consuming). Whatever the 
re c o n s t ru c t io n is t  chooses to  use f o r  the e y e b a l ls ,  two 
q u a l i t ie s  need to  be present f o r  them to  look 'n a t u r a l ' ;  
one is  a c lose  approximation o f  the normal c u rv a tu re ,  and 
the o th e r  is  f o r  pup il s ize  to  be l i f e - l i k e .  This idea 
o f  'n a tu ra l  lo o k in g ' eyes seems to  be p a r t i c u la r ly  
im portan t as "poor" eye s iz e ,  shape, o r  placement 
d r a s t i c a l l y  e f fe c ts  one's pe rcep tion  o f  the o v e ra l l  face .
The Nose
According to  the Russian schoo l, the nasal p r o f i l e ,  the 
p o s i t io n in g  o f  the t i p  o f  the nose, is  p ro je c te d  by two 
s t r a ig h t  l i n e s ;  one l i n e  tangent to  the la s t  t h i r d  o f  the 
nasal bones and the o th e r  as a c o n t in u a t io n  o f  the main 
d i r e c t io n  o f  the p o in t  o f  the nasal bones. The 
in te rs e c t io n  y ie ld s  the t i p  (Gerasimov 1971: 54). This 
req u ire s  a scaled drawing o f  the nasals in  p r o f i l e  to  
a l lo w  the  mathematical m an ipu la t ions .
The p ro je c t io n  (from  subnasale to  pronasale) is  
approx im ate ly  th re e  times the leng th  o f  the nasal spine 
(Krogman 1962: 267). A problem a r is e s  here as the nasal 
spine is  seldom complete.
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Concerning nasal w id th ,  the w id th  o f  the nasal apertu re  
(on Caucasians) is  about 3/5 o f  the  t o t a l  nasal w id th  
measured across the wings (Krogman 1962: 267), o r 
a l t e r n a te ly ,  measure the ape rtu re  a t  i t s  w ides t p o in t  and 
increase the dimension 10 mm f o r  w h ites  and 16 mm f o r  
b lacks ( G a t l i f f  1984: 329, G a t l i f f  and Snow 1979: 29).
The Ear
The ear leng th  is  rough ly equal to  the leng th  o f  the 
nose, although ear s ize  can be extrem ely v a r ia b le  
(Krogman 1962: 268).
For proper placement, a l ig n  the top o f  the tragus w ith  
the ex te rna l a u d i to ry  meatus ( G a t l i f f  1984: 331).
Another method, loca tes  the ears in  the same plane as the 
nose w ith  the top o f  the ear a t  eyebrow h e ig h t and the 
bottom on a l i n e  w ith  the base o f  the nose (Drake and 
Lukash 1978: 219).
Gerasimov suggested th a t  ca re fu l examination o f  the 
temporal bones, d i r e c t io n ,  s ize  and shape o f  the ex te rn a l 
a u d i to ry  meatus, form o f  the mastoids and d i r e c t io n  o f  
the ascending ramus a l lo w  one to  judge the ear form , 
pe rpend icu la r a x is ,  p ro je c t io n  from the head and even the 
approximate measurements (Gerasimov 1971: 6 1 ) ,  he o f fe re d  
no s p e c i f ic s  to  accomplish t h i s ,  however.
The Mouth
The w id th  o f  a c losed , re laxed mouth is  about the same as 
the in t e r p u p i l la r y  d is tance  between two l in e s  perpendic­
u la r  to  the ju n c t io n  o f  the canine and f i r s t  premolar on 
each s ide (Krogman 1962: 268; G a t l i f f  1984: 328).
The p h i l t ru m  w id th  i s  determined by a l i n e  connecting the 
in n e r canthus o f  the eye and the ch in  (Drake and Lukash 
1978: 219).
According to  the Russian sch o o l, the  shape o f  the mouth 
is  determined la rg e ly  by the type o f  b i t e  and jaw shape 
( D a n i lo f f  1982: 33; Gerasimov 1971: 57). Gerasimov 
o f fe re d  s ix  types o f  b i te s  and the  "normal" mouth p a tte rn  
assoc ia ted  w ith  each, they are s u f f i c i e n t l y  vague enough 
to  be o f  no rea l he lp .
At t h i s  p o in t ,  one can cosmetize the l ik e n e s s .  M ortuaries
t y p i c a l l y  s tock a " f le s h  tone" a e ro s o l,  which is  used in
re p a irs  and f o r  blemish coverage. While i t  i s  p u rp o rte d ly
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Figure 5, R econs truc tive  Steps U t i l i z e d  in  the  U.S. and Western 
Europe.
a. Attachment o f  t is s u e  depth markers
b. L a t t ic e d  connection o f  markers and f i l l - i n
c . F in ished  product
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f le s h  c o lo re d , i t  is  in  r e a l i t y  a ch a lk ish  be ige. Experiments 
w i th  the aerosol produced likenesses th a t  were remarkably 
rem in iscen t o f  dead people. Experts suggest th a t  s k in ,  h a ir  
and eye c o lo ra t io n  be d e a l t  w i th  on ly  in  terms o f  dark vs. 
l i g h t .  A v a r ia t io n  in  c o n t ra s t ,  suggesting c o lo r ,  can be 
achieved through the use o f  b lack -and -w h ite  f i lm  and the 
m an ipu la tion  o f  l i g h t i n g .  By not a ttem p ting  f le s h  tone , one 
can minimize the chance th a t  wrong c o lo ra t io n  w i l l  p re ju d ice  
the i d e n t i f i c a t io n .  While not a usual p ra c t ic e ,  a p p l ic a t io n  
o f  eyelashes and eyebrows can be done. L a s t ly ,  a wig is
se le c te d ; i f  poss ib le  i t  should be matched to  any h a i r  samples
assoc ia ted w ith  the s k e le ta l m a te r ia ls .  I t  should be kept in  
mind, however, th a t  h a i r ,  once dead and exposed to  the 
elements, w i l l  undergo te x tu ra l  and c o lo r  changes depending on 
the leng th  o f  time exposed and the chemical composition o f  the 
environment (Lasko 1983).
While i t  is  po ss ib le  to  make the la te x  mold, pour the casts and do 
the re c o n s tru c t io n  in  a few days, a pe riod  o f  a t  le a s t  two weeks from 
s t a r t  to  f i n i s h  a l low s  one the time to  ensure a good, clean and d e ta i le d
cast o f  the s k u l l ,  and to  do e x tra  re co n s tru c t io n s  i f  de s ire d . This i s ,
however, u s u a l ly  not the case, as the law enforcement agencies g e n e ra l ly  
press f o r  qu ick  work. While not t r y in g  to  m inim ize the s i t u a t io n ,  one 
should bear in  mind, th a t  a ske le ton ize d  body is  not "emergent" in  the 
usual sense o f  the word, and a day o r  two o f  e x tra  time w i l l  mean much 
less  to  the p o l ic e  than i t  m ight mean to  the r e c o n s t ru c t io n is t .
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To da te , the re  are twelve published sets o f  data on t is s u e  
th icknesses (Welcker 1883, His 1895 [C aucas ians], Kollmann and Buchly 
1898 [C aucas ians], B irk n e r  1908 [C aucas ians], F ische r 1905 [Papuans],
Von Eggeling 1909 [war dead], S tad tm u lle r  1921-22 [Javanese], Z ie d le r  
1919-21 [A f r i c a n s ] ,  Harslem-Riemschneider 1922 [Papuans and M elanesians], 
Suzuki 1948 [Japanese], Rhine and Campbell 1980 [American B la c k s ] ,  Rhine 
and Moore 1982 [American Caucasians]). Of these, th ree  (Kollmann and 
Buchly and H is ,  Suzuki, and Rhine and Campbell) are used to  the general 
exc lus ion  o f  the o th e rs .  Recent research by Rhine e t  a l .  has y ie ld e d  
two more r a c ia l l y  s p e c i f ic  but p re l im in a ry  sets o f  data.
These s tud ies  comprise the measurements upon which a re co n s tru c ­
t i o n i s t  bases h is  1ik e n e s s (e s ) . In d iv id u a l s tud ies  vary to  a la rg e  
ex te n t in  terms o f  sample s izes and to  some degree in  the number o f  
po in ts  assayed (see Tables I through V I ) .  There have, however, been few 
s tud ies  comparing and c o n tra s t in g  the faces recons truc ted  on one s k u l l ,  
th a t  are based on more than one se t o f  measurements.
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CHAPTER I I I
PROPOSED RESEARCH
This research proposed to  examine two bas ic  issues. The f i r s t ,  to  
f i l l  the gap mentioned in  the la s t  chap te r; to  take one s k u l l  and do 
several re co n s tru c t io n s  and compare and c o n tra s t  the re s u l ta n t  faces.
For t h i s ,  seven re co n s tru c t io n s  were done, one based on each o f  s ix  data 
ta b le s  given here and, on the seventh, a l l  corresponding data in  the
3
o th e r ta b le s  were averaged. More than ju s t  p ro v id in g  an o p p o r tu n ity  to  
do gross and d e ta i le d  comparisons, i t  a llowed in s ig h ts  in to  the data 
ta b le s ,  t h e i r  a p p l ic a t io n  and fa c ia l  re c o n s tru c t io n  as a whole.
The second issue questioned the necess ity  o f  using data based on 
r a c ia l l y  s p e c i f ic  samples. To begin to  answer t h i s ,  one must address 
whether i t  makes any d i f fe re n c e  to  the observers ' percep tion  o f  a 
f in is h e d  fa c e , which group o f  data is  used. In o th e r words, do r a c ia l l y  
s p e c i f ic  fa c ia l  th icknesses a l t e r  the physiognomy, and i f  so how?
The importance o f  t h is  issue l i e s  in  the ambiguous nature  o f  the 
o r ig in a l  ra c ia l  assessment. Even w ith  the a p p l ic a t io n  o f  G iles  and 
E l l i o t ' s  (1962) m u l t iv a r ia te  d is c r im in a n t  fu n c t io n  techn ique , a 
percentage o f  ske le tons w i l l  be equivocal and some, h o p e fu l ly  a very 
small percentage, w i l l  be c la s s i f ie d  wrong (G ile s  and E l l i o t  quote 80-90
3
No c la im  is  made regard ing  the th e o re t ic a l  "co rre c tn e ss"  o f  t h is  
approach. I t  was deemed as a convenient s ta r t in g  p o in t  to  t e s t  the 
a p p l ic a t io n  o f  m u lt i  r a c i a l l y  based data.
22
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percent accuracy [G i le s  and E l l i o t  1962: 1 4 7 ]) .  The question o f  how to  
t r e a t  equivocal o r  im possib le  assessments o r  those th a t  suggest ra c ia l  
admixture looms la rg e .  Do you forego fa c ia l  re co n s tru c t io n s  in  these 
cases, o r  do you ignore the admixture and which ta b le  o f  t is s u e  depth 
data do you use? Questions t h is  comparative study a t  le a s t  begins to  
answer.
I t  is  my co n te n t io n ,  hypothesis i f  you w i l l ,  th a t  the d if fe re n c e s  
in  f a c ia l  t is s u e  th icknesses shown in  the r a c i a l l y  s p e c i f ic  ta b le s  
(obvious d i f fe re n c e s  even in  a cursory  exam ination) w i l l ,  when app lied  
to  a s in g le  unde r ly in g  bone s t ru c tu re ,  show faces th a t  d i f f e r  in  s ize  
(o r  w e igh t)  w ith o u t a l lu d in g  to  the ra c ia l  group respons ib le  f o r  the 
data used. In o th e r  words, any face , based on any se t o f  da ta , can be 
made to  look " r a c ia l "  by app ly ing  r a c ia l l y  s p e c i f ic  ( s te re o ty p ic )  f a c ia l  
fe a tu re s ,  thereby qu es tion ing  the necess ity  o f  ra c ia l  s p e c i f ic  data and 
t h e i r  subsequent use. The p o s s ib i l i t y  o f  the u t i l i z a t i o n  o f  "g e n e r ic "  
data is  an extension o f  t h is  idea , and the ra t io n a le  f o r  the in c lu s io n  
o f  Table V II  in  the comparative s tudy.
One o f  the major c r i t i c is m s  le v e l le d  a t  a l l  the t is s u e  th ickness 
s tud ies  to  date has been t h e i r  re l ia n c e  on small sample s ize s . Inheren t 
in  f a c ia l  re c o n s tru c t io n  is  the no t ion  o f  "average" t is s u e  depths; the 
mathematical average o f  several measurements th a t  can then be app lied  to  
the popu la tion  as a whole. O bv ious ly , the sm a lle r  the samples the more 
suspect the  v a l i d i t y  o f  the re s u l ts  being "average".
As noted e a r l i e r ,  the  means to  survey l i v e  in d iv id u a ls  is  not 
w ide ly  a v a i la b le ,  consequently researchers are fo rced to  r e ly  on
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measurement o f  cadavers ( th e  use o f  which causes o th e r problems 
mentioned p re v io u s ly ) .  The a v a i l a b i l i t y  o f  cadavers, se lec ted  to  
minimize postmortem d i s t o r t i o n ,  th a t  meet s p e c i f ic  ra c ia l  d is t i n c t io n  
and any o th e r q u a l i f i c a t io n s  the researcher wishes to  impose, is  
l im i t e d ,  and may be a t  times n o n -e x is te n t.  The use o f  a generic  ta b le ,  
i f  w arran ted, would address the problem o f  small sample s ize  and a llow  
f o r  an increase ; w h ile  not guaranteeing an increase in  s t a t i s t i c a l  
v a l i d i t y ,  an increase in  sample s ize  c e r ta in ly  would suggest the 
p o s s ib i l i t y .
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CHAPTER IV 
METHODOLOGY
The steps used f o r  each re c o n s tru c t io n  have a lready been discussed 
in  Chapter I I ,  FACIAL RECONSTRUCTION—AN OVERVIEW, under Western 
re c o n s tru c t iv e  s teps. The s k u l l  which provides the base f o r  the 
reco n s tru c t io n s  is  one assessed e a r l i e r  by the U n iv e rs i ty  o f  Montana's 
Physical Anthropology Labora tory . An e x c e l le n t  mold was made and e x tra  
high q u a l i t y  casts were poured; th e re fo re ,  steps I through I I I  were 
completed p r io r  to  t h is  s tu d y 's  onset.
M a te r ia ls
The m a te r ia ls  u t i l i z e d  were standard re c o n s tru c t iv e  supp lies : 
o rd in a ry  cas t in g  p la s te r ;  a pa ra ff in -b a se d  p la s te l in e  ( e a r l i e r  
re co n s tru c t io n s  used an o i l  based c la y ,  which was somewhat harder to  
work w i th  and aged p o o r ly ;  samples d r ie d  out q u ic k ly  and com p le te ly , o r  
became too g ra nu la r to  work w i th ) ,  c y l in d r ic a l  penc il erasers ( f o r  
t is s u e  depth m arkers), t h r i f t  s to re  w igs , a headless mannequin to rso  
( f o r  pho tograph ing), and p ro s th e t ic  as w e ll as p la s t ic  c r a f t  eyes.
The s k u l l  i t s e l f  is  from remains th a t  were found, approxim ate ly 
twenty m iles east o f  M issoula near the B e a ve rta i l  E x it  along 1-90, in  
la te  February o f  1980. The s k e le ta l  m a te r ia l and re la te d  a r t i f a c t s  
( je w e lry  and c lo th in g )  were brought to  the Physical Anthropology 
Labora tory  (U o f  Montana), by Captain Weatherman o f  the  M issoula County 
S h e r i f f ' s  Department. A t t h is  t im e . Dr. C hariine  Smith, M ichele S ca lly
25
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(a se n io r  In  Anthropology) and I d id  a p re l im in a ry  in v e s t ig a t io n .  Our 
f in d in g s  in d ic a te d  a fem ale, aged 16±1 years a t  the time o f  death (based 
la rg e ly  on epiphyseal fu s io n ) ,  who stood between 5 '1 "  and 5 '3 "  t a l l .  Most 
probably she was o f  European background (w h ite )  a lthough admixture o f  
Native American could not be ru led  out (assessment v ia  G iles and E l l i o t  
d is c r im in a n t  fu n c t io n  te ch n iq ue ). P os tc ran ia l bones suggested the 
fo l lo w in g  fu r th e r  in fo rm a tio n  regard ing the in d iv id u a l .  Most probably 
she was a r ig h t  handed in d iv id u a l .  There was a n o t ice a b le  m a x i l la ry  
prognathism, an o v e rb i te ,  somewhat "bucked" upper in c is o rs  ( a l l  apparent 
in  the l i v in g  in d iv id u a l ) ,  and a marked dev ia ted septum. Measurements 
o f  the associated c lo thes  suggested a s l i g h t  to  average b u i ld .  The 
remains were l a t e r  sent to  the Smithsonian I n s t i t u t i o n  f o r  a con firm a­
to ry  re p o r t ,  and l a t e r  s t i l l  forwarded to  the Center o f  Human I d e n t i f i ­
ca t io n  f o r  a f a c ia l  re c o n s tru c t io n .  A "green bone" cu t  on the r ig h t  
seventh r ib  was l i s t e d  by the S h e r i f f 's  Department as probably re la te d  
to  the cause o f  death (by s ta b b in g ) .
In la te  December 1984, another ske le ton was discovered a few m iles 
east o f  M issoula. The assessment in d ica te d  a 14 (o r  p o ss ib ly  younger) 
- y e a r -o ld  female and, u n fo r tu n a te ly  in  terms o f  id e n t i f i c a t io n ,  one w ith  
no denta l work. In the course o f  making and review ing In q u ir ie s  regard­
ing the second s k e le to n ,  data o f  the 1980 remains were forwarded to  
S e a t t le .  The Green R ive r  Task Force compared the s k e le ta l in fo rm a tio n  
w ith  t h e i r  m iss ing person f i l e s ,  found a po ss ib le  match and confirmed i t  
w ith  denta l records on f i l e .  C onfirm a tion  was made in  e a r ly  February o f  
t h is  y e a r ,  n e a r ly  f i v e  years a f t e r  her remains were found ( th e re  is  
s t i l l  no c lue as to  the id e n t i t y  o f  the second s k e le to n ) .
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The v ic t im 's  b io g ra p h ica l and phys ica l in fo rm a t io n  are s t i l l  
somewhat ske tchy, however, the o r ig in a l  assessment was extremely 
accurate . Arrangements were made w ith  the g i r l ' s  mother by the 
S h e r i f f 's  Department, to  forward some recent photographs o f  the g i r l  f o r  
t h e i r  use and subsequently f o r  mine.
Contro ls
During the re c o n s tru c t io n ,  the on ly  r i g i d  c o n tro ls  adhered to  were: 
f i r s t  and fo rem ost, to  remain " b l in d "  as to  the g i r l ' s  ac tua l appear­
ance; antemortem photographs and newspaper a r t i c le s  held by Smith posed 
no problem. L u c k i ly ,  I had not purchased the lo c a l paper the day the 
a r t i c l e  o f  the id e n t i f i c a t io n  was run. The second co n tro l was th a t  in  
o rder to  avoid p re ju d ic in g  subsequent re c o n s tru c t io n s ,  completed ones 
were is o la te d  in  the Physical Labora tory . L im ited  cupboard space made 
i t  im possib le  to  s to re  the re co n s tru c t io n s  t o t a l l y  out o f  s ig h t ,  but 
they were p o s it io ne d  in  such a way th a t  would ne cess ita te  a concerted 
e f f o r t  in  o rder to  be in f lue nce d  by them (the  m a jo r i ty  o f  the recon­
s t ru c t io n s  were a lso  modeled ou ts ide  the Lab and brought in  when 
completed).
Data Tables
The major problems associa ted w ith  the t is s u e  depth s tud ies  were 
mentioned e a r l i e r .  The s p e c i f ic  problems associa ted w ith  the in d iv id u a l  
s tud ies  w i l l  be r e i te ra te d  w i th  t h e i r  re s u l ts .
A lthough , Welcker and His t r u l y  pioneered the f i e l d ,  the f i r s t  
ta b le  g e n e ra l ly  accepted as rep resen ting  European fa c ia l  t is s u e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
28
th icknesses was one in  which H is ' 1895 data and Kollmann and Buchly*s 
1898 data were combined. As one o f  the f i r s t  s tu d ie s ,  i t  q u ite  
n a tu ra l ly  presents the most problems. The sample s iz e ,  see Table I ,  is  
small enough so as to  be o f  questionab le  s t a t i s t i c a l  v a l i d i t y ;  the 
p o s s ib i l i t y  th e re fo re  e x is ts  th a t  the data are not a p p l ica b le  to  the 
popu la tion  as a whole. In a d d i t io n ,  Kollmann and Buchly*s research was 
b a s ic a l ly  devoid o f  any c o n tro ls :  f o r  age, f o r  n u t r i t io n a l  s ta tu s ,^  and
very im p o r ta n t ly ,  f o r  the freshness o f  the cadaver popu la tion  assayed 
(Rhine and Campbell 1980: 848). Some advances over Welcker*s research 
are a lso seen, no ta b ly  the u t i l i z a t i o n  o f  a t h in ,  soot-covered needle to  
secure the t is s u e  measurements. While the accuracy and p re c is io n  o f  
th is  technique can be questioned, i t  is  undoubtedly su p e r io r  to  the 
double edged k n i fe  blade used by Welcker (1883). In te re s t in g ly  H is ,  who 
completed h is  study in  1895, th ree  years p r io r  to  Kollmann and Buchly, 
developed a needle f ix e d  w ith  a rubber s topper, the displacement o f  
which upon in s e r t io n  in d ic a te d  the t is s u e  depth. This techn ique, 
re turned to  by modern researchers (Rhine and Campbell 1980: 852), was 
eschewed by Kollmann and Buchly.
As noted in  Chapter I I ,  FACIAL RECONSTRUCTION—AN OVERVIEW, the 
f i r s t  two decades o f  the 20th Century produced a few new data ta b le s  o f  
t is s u e  th icknesses . These are la rg e ly  ignored in  terms o f  the 
re c o n s tru c t iv e  process because o f  t h e i r  extrem ely small sample s iz e s ,  
and the f a c t  th a t  some la ck  values f o r  both males and females. The
N u t r i t io n a l  s ta tu s  as used in  t h is  paper re fe rs  to  an assessment 
o f  h e ig h t /w e ig h t  r a t io s  o r  percent body f a t ,  and subsequent d iv is io n  
in to  a l im i t e d  number o f  groups.
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TABLE I
European Fac ia l T issue Thicknesses Measured on 45 Males
and 8 Females ( in  mm)
LOCATION_____________________________POINT MALES FEMALES
M id lin e
1. Upper forehead St. 3.56 3.59
2. Lower forehead s t | 4.69 4.32
3. Nasal ro o t nw 4.93 4.55
4. Mid nasal bone n r 3.25 2.78
5. T ip  o f  nasal bone ns 2.12 2.07
6. P h ilt ru m ig 9.48 8.18
7. Root o f  upper l i p ow 11.57 10.10
8. Mental sulcus ( c h in - l i p  f o ld ) ki 10.05 10.35
9. Chin prominence k i 10.22 10.06
10. Under the ch in 4 6.08 6.18
B i la te r a l
11. Mid eyebrow oa 5.65 5.32
12. M id - in f r a o r b i ta l ua 4.29 4.45
13. H ighest p o in t  on malar wb 6.62 7.73
14. Highest p o in t  o f  zygomatic arch j b i 4.33 5.32
15. Root o f  zygomatic arch j b j 6.74 6.92
16. Jaw Angle (gon ion) kw^ 10.46 9.53
17. Front o f  Masseter uk 8.20 7.13
18. Mid-masseter ms 17.53 15.91
(Kollmann and Buchly 1898: Table 4 Reprinted in  Krogman 1962: 264-265)
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F igure 6. Locations o f  European Facia l T issue Measurements,
Table I .  (H is  (1895) and Kollmann and Buchly (1898) 
R eprin ted in  Krogman 1962: 268-269).
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p a uc ity  o f  new l i t e r a t u r e  and research over the next two dozen years is  
ra th e r  t e l l i n g  o f  f a c ia l  re c o n s t ru c t io n 's  f a l l  in to  d is fa v o r .
In 1848, K. Suzuki published the re s u l ts  o f  a study on the 
th ickness o f  the s o f t  pa rts  o f  the Japanese face . There are two very 
im portan t problems w i th  Suzuk i's  da ta ; f i r s t ,  very small sample s iz e s ,  
no tab ly  sm a lle r  than those o f  Kollmann and Buchly; and secondly, the 
assessment was done on in d iv id u a ls  in  various s ta te s  o f  n u t r i t i o n ,  i . e . ,  
no attem pt was made to  d iv id e  sub jects  on the bas is  o f  body b u i ld  
(percen t body f a t  o r  h e ig h t /w e ig h t r a t io s ) .
Comparisons o f  Suzuki"s r e s u l t s ,  see Table I I ,  w i th  corresponding 
Kollmann and Buchly da ta , show Japanese t is s u e  th icknesses to  be
5
sm a lle r ,  some markedly so. In fo u r  lo c a t io n s ,  th ree  l im i te d  to  males, 
the reverse is  t r u e ,  i . e . ,  the Japanese values are la rg e r  than the 
Europeans. These exceptions are : a t  the m id-nasale (Kollmann and
B uch ly 's  p o in t  n r ,  f i g .  6 and Suzuk i's  p o in t  n ' , f i g .  7 ) ;  a t  the 
c h in - l i p  f o ld  (Kollmann and Buch ly 's  p o in t  kj  ̂ and Suzuk i's  p o in t  m l) ;  a t  
the t i p  o f  the  nasale (Kollmann and Buch ly 's  p o in t  ns and Suzuk i's  p o in t  
r h i ) ;  and on the zygomatic arches (Kollmann and Buch ly 's  p o in t  jb ^  and 
Suzuk i's  p o in t  z y ) .  These d if fe re n c e s  were not noted to  suggest th a t  
they are s ig n i f i c a n t ;  in  f a c t ,  such small d i f fe re n c e s  as w e ll as not 
being re a d i ly  d iscerned on a completed face m ig h t,  in  a l l  honesty, be 
l o s t ,  in  e i th e r  the  c u t t in g  o f  depth markers o r  in  the a p p l ic a t io n  o f
Though a d m it te d ly  s u b je c t iv e  and a r b i t r a r y ,  t is s u e  th ickness  
p o in ts  th a t  d i f f e r  by 2.4 mm o r  more are noted as s ig n i f i c a n t .  This 
d i s t i n c t io n  is  made s ince  measurements th in n e r  than t h is  are g e n e ra l ly  
not n o t ic e a b le  on a completed face .
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the c la y .  The o v e ra l l  small face o f  the Japanese face (accord ing to  
these da ta) is  no tew orthy, however.
One major c o n t r ib u t io n  o f  Suzuk i's  work, is  th a t  he was the f i r s t  
to  a ttem pt to  deal w i th  an area Rhine and Campbell (1980) r e fe r  to  as 
the ' t e r r a  in co g n ita  reg ion o f  the cheek '. Recognizing t h is  need,
Suzuki added the p o in t  Supra and Sub (see Table I I  and f i g .  7 ) .
He a lso  assayed va r iou s  p o in ts  not a c tu a l ly  on the face and th e re fo re  o f  
l im i te d  use in  terms o f  the re c o n s tru c t iv e  process. Two a d d it io n a l 
p o in ts ,  a m id -m a x il la  ( n l )  and a la re  ( a l )  y ie ld  more in fo rm a tio n  
regard ing the areas la te r a l  to  the wings o f  the nose and to  the 
p re v io u s ly  unknown area between the wings o f  the nose and the o r b i t s  
(see Table I I  and f i g .  7 ) .
Once aga in , f o r  w e ll over a decade, fa c ia l  re co n s tru c t io n  was by 
and la rg e  put on the s c i e n t i f i c  back burner; u n t i l  1970 when Snow, 
G a t l i f f  and McWilliams took a c r i t i c a l  look a t  the technique and 
evaluated i t s  e f fe c t iv e n e s s  and a p p l ic a t io n  w i th in  fo re n s ic  
an thropo logy. Fo llow ing  t h i s ,  in te r e s t  was again s t im u la te d .
In the la te  1970's  in  response to  c r i t i c i s m  o f  the a v a i la b le  da ta , 
Rhine and Campbell began a t is s u e  th ickness study o f  American B lacks; in  
1980 they pub lished t h e i r  r e s u l t s .  The goals ta rg e ted  f o r  the study 
were: (1 ) to  no te , what i f  any, b i la t e r a l  p a tte rns  o f  fa c ia l  asymmetry
e x is t ;  (2 )  to  te s t  sexual dimorphism in  sk in  th icknesses ; (3 ) to  
d iscove r how aging changes the  fa c ia l  t is s u e  th icknesses ; (4 ) to  add to  
the l i t e r a t u r e ,  data on a p re v io u s ly  unstud ied group; (5 ) to  e s ta b l is h  
the d i f fe re n c e s  in  t is s u e  th icknesses o f  contemporary human groups and
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TABLE I I
Japanese Fac ia l Tissue, Thicknesses
and 7 Females ( in
LOCATION POINT





M id lin e
1. T r ic h io n t r 2.7 ± 0,28 2.2  ± 0.21
2. Metopion (s u p ra g la b e l la ) m 3.0 ± 0.24 2.0  ± 0.14
3. G lab e lla 9 3.8  ± 0.29 3.2  ± 0.21
4. Nasion n. 4.1  ± 0.26 3.4  ± 0.31
5. Mid nasale n^ 3.9  ± 0.22 3 .4  ± 0.28
6. Rhinion (end o f  nasals) rh i 2 .2  ± 0.19 1.6 ± 0.14
7. Subnasale sn 11.6 ± 0.86 9.4  ± 0.56
8. C h in - l ip  fo ld ml 10.5 ± 0.39 8 .5  ± 0.71
9. Pogonion (mental eminence) pg 6.2  ± 0.66 5.3  ± 0.52
10. Gnathion (beneath ch in ) gn 4.8  ± 0.74 2.8  ± 0.36
B i la te ra l
11. S u p rao rb ita l
12. Frontotemporale
13. O rb i ta le  ( s u b o rb i ta l )
14. Ektokonchion
15. Mid m a x i l la
16. A la re









sc 4.5 ± 0.33 3,6 ± 0,32
f t 3 .4 ± 0.36 2.0 ± 0.10
o r 3.7 + 0.39 #.0 ± 0.20
ek 2.6 ± 0.21 2.9 ± 0.28
nl 4.4 ± 0.53 4.1 + 0.75
a l 9.7 ± 0.69 8 .0 + 0.68
ma 5.4 ± 0.46 4.7 ± 0.66
zy 4.4 ± 0.25 2.9 ± 0.30
goi
m
6.8 ± 0.78 4.9 ± 0.72
14.5 ± 0.98 12.3 ± 1.15
m. 10.2 ± 0.59 9.7 ± 0.72
ms 13.6 ± 0.63 10.4 ± 0.86
eu 6.1 + 0.33 3.6 + 0,36
te 8 .4 ± 0.42 5.4 + 0.46
op 4.1 ± 0.72 3,5 ± 0.75
(Suzuki 1948:9)
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F igure 7. Loca tion  o f  Japanese Facia l T issue Measurements, 
Table I I  (Suzuki 1948: 9 ) .
to  note how these d i f fe re n c e s  are expressed in  any group "c h a ra c te r ­
i s t i c s " ;  and (6) to  c l a r i f y  the ques tionab le  cheek reg ion touched upon 
by Suzuk i's  novel p o in ts  (Rhine and Campbell 1980: 848). Many o f  these 
aims have y e t  to  be re a l iz e d .
L ike  prev ious in v e s t ig a to r s ,  Rhine and Campbell secured t h e i r  data 
from a cadaver p o p u la t io n ;  the sample s ize  was a d ra s t ic  increase over 
Suzuk i's  and almost doubled Kollmann and Buch ly 's  number o f  female 
sub jects ’. W hile expanded, the small sample s ize  is  s t i l l  a m a tte r o f  
concern.
A number o f  c o n t ro ls  were in s t i t u t e d  regard ing  su b je c t s e le c t io n  in  
o rder to  m in im ize the  e f fe c ts  o f  postmortem changes on the t is s u e  
th icknesses. F i r s t ,  on ly  unembalmed cadavers were considered and then 
on ly  i f  they had been deceased less  than twelve hours o r  re f r ig e ra te d
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f o r  no longe r than o v e rn ig h t .  Secondly, p o ss ib le  sub jec ts  were c lo s e ly  
s c ru t in iz e d  f o r  any evidence o f  perimortem o r  postmortem d i s t o r t io n ,  
sub jects  were re je c te d  f o r  ac tua l o r  suspected d i s t o r t io n .  While there  
was no a ttem pt to  d iv id e  sub jec ts  as to  body b u i ld ,  Rhine and Campbell 
note th a t  a l l  sub jec ts  assayed appeared to  be w e ll nourished (Rhine and 
Campbell 1980: 852).
Measurements were gathered in  the fash ion  o f  previous s tu d ie s ,  
using a th in  needle f ix e d  w i th  a rubber s topper. Extra care was taken 
to  ensure th a t  the  in s e r t io n  and/o r rubber stopper d id  not d isp lace  the 
sk in .  Rhine and Campbell found th a t  in  gene ra l, any displacement could 
be co rrec ted  w i th  the f re e  hand (Rhine and Campbell 1980: 852).
L ike Suzuki, Rhine and Campbell inc luded depths measured above and 
below the second molars (Supra M , p o in t  21 and Sub Mg, p o in t  20 ). In 
a d d i t io n ,  they inc luded  measurements f o r  a lower l i p  marg in , p o in t  7 and 
the occ lusa l l i n e ,  p o in t  18 (see Table I I I  and f i g .  8 ) .
Comparisons o f  Rhine and Campbell's data to  those o f  Kollmann and 
Buchly, and Suzuki, show a marked d i f fe re n c e  in  th icknesses , w i th  the 
1980 depths c le a r ly  th ic k e r .  One excep tion , the s u p ra o rb i ta l ,  Kollmann 
and B uch ly 's  p o in t  oa, o f  the European sub jec ts  is  t h ic k e r  than the 
corresponding Rhine and Campbell p o in t  12. Four poss ib le  exp lana tions 
are o f fe re d  f o r  the  th ic k e r  Black t is s u e s :  (1 ) h igher values due to
sampling on on ly  " f re s h "  cadavers; (2 ) the in c lu s io n  o f  hea lthy  
in d iv id u a ls  who met an un t im e ly  death (a c c id e n ts ,  hom icides, e t c . ) ;  (3) 
the well-documented tre n d  o f  increased s ta tu re  and w e igh t in  developed 
cou n tr ie s  over tim e ( b e t te r  he a lth  care and b e t te r  general n u t r i t i o n ) ;
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and (4 ) ra c ia l  d i f fe re n c e s  (Rhine and Campbell 1980: 856).
The next th ree  data ta b le s  (Tables IV , V, and VI were provided by 
Rhine f o r  in c lu s io n  in  t h is  s tudy. No a d d i t io n a l in fo rm a tio n  regard ing 
c o n tro ls  and procedures were made a v a i la b le .  I t  is  safe to  assume, 
however, th a t  both were a t  le a s t  as r i g i d  as Rhine and Campbell's 
previous study.
TABLE I I I
Black Fac ia l Tissue Thicknesses 
Measured on 45 Males and 15 Females ( in  mm)
LOCATION POINT MALE FEMALE
M id iin e
1. S uprag labe lla 1 4.75 4.50
2. G labe lla 2 6.25 6.25
3. Nasion 3 6.00 5.75
4. End o f  nasals 4 3.75 3.75
5. M id -p h ilt ru m 5 12.25 11.25
6. Upper l i p  margin 6 14.00 13.00
7. Lower l i p  margin 7 15.00 15.50
8. C h in - l ip  f o ld 8 12.00 12.00
9. Mental eminence 9 12.25 12.25
10. Beneath ch in 10 8.00 7.75
B i la te ra l
11. Fronta l eminence 11 8.50 8.00
12. S up rao rb ita l 12 4.75 4.50
13. Suborb ita l 13 7.60 8.40
14. I n f e r i o r  malar 14 16.60 17.50
15. La te ra l o r b i t 15 13.10 13.50
16. Zygomatic arch 16 8.60 9.10
17. Supraglenoid 17 11.75 12.10
18. Occlusal l in e 18 19.25 18.75
19. Gonion 19 14.50 14.25
20. Sub-ML „ 20 16.10 17.00
21. Suora-M 21 22.10 21.00
(Rhine and Campbell 1980: 854).






F igure 8 . Loca tions  o f  B lack Fac ia l T issue Measurements, 
Table I I I  (Rhine and Campbell 1980: 853).
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W hile both f ig u re s  8 and 9 lo ca te  the same 21 p o in ts ,  the recent 
re p re se n ta t io n  ( f i g .  9) provided by Rhine, w i th  the fo l lo w in g  da ta , have 
changed the lo c a t io n s  assoc ia ted w ith  po in ts  18, 19, 20 and 21. Both 
f ig u re s  are presented to  avo id con fus ion .
In 1982, Rhine and Moore pub lished a data ta b le  o f  the t is s u e  
th icknesses o f  American Caucasoids. An o v e ra l l  increase in  sample s ize  
is  noted (78 males and 25 fem a les). Subjects were se lected  and were 
d iv id e d  in to  th ree  body b u i ld s :  emaciated, normal and obese.^ The
sample s izes f o r  the emaciated and obese ca tego r ies  are very small and, 
f o r  the f i r s t  t im e , in te rn a l  cons is tency was checked and some o f  the 
values ad justed from the observed to  ones more in  accord w ith  the trends 
noted in  the re s t  o f  the data (Rhine and Moore 1982).
Comparisons o f  Rhine and Moore's Caucasoid data w ith  Kollmann and 
Buch ly 's  European data show a moderate increase in  fa c ia l  t is s u e  
th icknesses. Four Kollmann and Buchly va lues , th ree  o f  them l im i te d  to  
males, are th ic k e r  f o r  the fo l lo w in g  p o in ts :  p o in t  ow, roo t o f  the
upper l i p ;  p o in t  kj^, c h i n - l i p  f o ld ;  p o in t  s t ^ ,  upper forehead; and p o in t  
kg, mental eminence. Most Kollmann and Buchly values f a l l  between the 
emaciated and normal va lues o f  Rhine and Moore. Explanations o f fe re d  by 
Rhine and Campbell (1980) to  account f o r  the la rg e r  b lack t is s u e  
th icknesses va lue s , p robably apply here as w e l l ,  namely, (1) the use o f  
" f re s h "  cadavers; and (2 ) the documented tren d  o f  inc reas ing  s ta tu re  and 
weight in  developed c o u n t r ie s ,  in  the e ig h ty  years s ince Kollmann and
^As noted e a r l i e r ,  on ly  data ta b le s  were provided by Rhine. I am 
th e re fo re  not aware o f  c r i t e r i a  used to  make these d is t in c t io n s .
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Figure 9. Loca tions  o f  Fac ia l T issue Measurements on P re lim in a ry  
and Combined Data (Rhine, U n iv e rs i ty  o f  New Mexico).































American Caucasoid fa c ia l tissues thicknesses measured 
on 78 males and 25 females ( in  mm)
LOCATION POINT EMACIATED NORMAL OBESE
MALE FEMALE MALE FEMALE MALE FEMALE
Midline
1. Supraglabella 1 2.25 2.50 4.25 3.50 5,50 4.25
2. Glabella 2 2.50 4.00 5.25 4.75 7.50 7.50
3. Nasion 3 4.25 5.25 6.50 5.50 7.50 7.00
4. End o f nasals 4 2.50 2.25 3.00 2.75 3.50 4.25
5. M id-philtrum 5 6.25 5.00 10.00 8.50 11.00 9.00
6. Upper l i p  margin 6 9.75 6.25 9.75 9.00 11.00 11.00
7. Lower l i p  margin 7 9.50 8.50 11.00 10.00 12.75 12.25
8. C h in - l ip  fo ld 8 8.75 9.25 10.75 9.50 12.25 13.75
9. Mental eminence 9 7.00 8.50 11.25 10.00 14.00 14.25
10. Beneath chin 10 4.50 3.75 7.25 5.75 10.75 9.00
B ila te ra l
11. Frontal eminence 11 3.00 2.75 4.25 3.50 5.50 5.00
12. Supraorbital 12 6.25 5.25 8.25 7.00 10.25 10.00
13. Suborbital 13 2.75 4.00 5.75 6.00 8.25 8.50
14. In fe r io r  malar 14 8.50 7.00 13.25 12.75 15.25 14.00
15. Lateral o rb i t 15 5.00 6.00 10.00 10.75 13.75 13.25
16. Zygomatic arch 16 3.00 3.50 7.25 7.50 11.75 9.50
17. Supraglenoid 17 4.25 4.25 8.50 8.00 11.25 8.25
18. Gonion « 18 4.50 5.00 11.50 9.75 17.50 17.50
19. Supra-M 19 12.00 12.00 19.50 19.25 25,00 23.75
20. Occlusal l in e 20 12.00 11.00 18.25 17.00 23.50 20.25
21. Sub-Mg 21 10.00 8.50 16.00 15.50 19.75 18.75
Sample Sizes 3 3 “ 57 " 19 8 3
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B u ch ly 's  s tudy ; t h is  trend  can be expected to  show in  in d iv id u a l  t is s u e  
th ickness  and o v e ra l l  f a c ia l  s iz e .
A l l  corresponding values in  the Suzuki study are cons iderab ly  
sm a lle r  than Rhine and Moore's Caucasoid va lues , no t s u r p r is in g ly .  In 
f a c t ,  un less o therw ise  noted a l l  Suzuki values in  comparison are 
sm a lle r.
Most o f  the t is s u e  th icknesses shown in  Table I I I  (Rhine and
Campbell) are t h ic k e r  than Rhine and Moore's caucasoid va lues. The
v a r ia t io n ,  w h i le  not a b s o lu te ly  c o n s is te n t ,  i s  not marked except in  the 
l i p  re g io n ,  p o in ts  6 , 7 , and 8 , and in  the suprag leno id  reg io n , p o in t
17. At the  nas ion , p o in t  3 , the va lue f o r  the Black male is  sm a lle r 
than the American Caucasoid male. A t p o in t  11, f r o n ta l  eminence, the 
b lack values are la rg e r  by 4.25 mm f o r  males and 4.5  mm fo r  females, 
w h ile  a t  p o in t  12, s u p ra o rb i ta l ,  the b lack  values are sm a lle r by 3.5 mm 
f o r  males and 2.5 mm f o r  fem ales, ( th e  numerical d i f fe re n c e s  between the
values o f  these two s tud ies  was s p e c i f i c a l l y  mentioned here because o f  a
consistency in  va lue v a r ia t io n  th a t  w i l l  be apparent s h o r t ly ) .
Research on f a c ia l  t is s u e  th ickness  is  s t i l l  co n t inu in g  a t  the 
U n iv e rs ity  o f  New Mexico, in  Albuquerque, under the d i re c t io n  o f  J. S. 
Rhine. Two p re l im in a ry  sets  o f  data fo l lo w .
The f i r s t  s tu d y , surveyed 42 American Black males and 17 Black 
females. Subjects once s e le c te d ,  were d iv id e d  in to  th ree  body b u i ld  
ca te go r ies ; s le n d e r ,  average, and obese.^ As on ly  one male and two
^See note 6.














American Black Facial Tissues Thicknesses Measured 
























1. Supraglabella 1 4.00 5.00 5.00 4.50 5.00 3.50
2. Glabella 2 5.25 6.00 6.25 6.00 7.50 6.00
3. Nasion 3 5.25 5.25 6.00 5.25 5.25 4.75
4. End o f  nasals 4 3.00 3.25 3.75 3.75 3.25 3.00
5. M id-philtrum 5 11.75 10.00 12.25 11.25 11.75 12.00
6. Upper l i p  margin 6 12.50 12.00 14.25 12.50 12.50 15.25
7. Lower l i p  margin 7 13.75 12,25 15.50 15.00 15.50 12.00
8. C h in - l ip  fo ld 8 11.75 9.50 11.75 12.25 13.00 12.25
9. Mental eminence 9 11.25 11.00 11.50 12.50 15.25 13.00
10. Beneath chin 10 8.00 6.50 8.25 8.00 9.50 8.50
B ila te ra l
11. Frontal eminence 11 3.75 3.25 5.00 4.00 5.50 5.00
12. Supraorbital 12 7.75 7.25 8.50 8.00 11.75 8.50
13. Suborbital 13 5.75 6.50 7.75 8.25 9.25 9.00
14. In fe r io r  malar 14 14.00 14.50 16.50 16.75 17.50 18.75
15. Lateral o rb i t 15 10.50 12.00 13.25 13.00 20.00 12.75
16. Zygomatic arch 16 6.75 8.00 8.25 9.50 13.75 9.25
17. Supraglenoid
18. Gonion ^
17 9.50 9.75 11.00 11.50 17.50 17.25
18 11.50 11.00 13.00 13.50 24.00 17.50
19. Supra-M 19 19.00 20.50 22.00 20.25 24.00 23.50
20. Occlusal l in e 20 16.75 17.75 19.00 19.25 30.00 20.00
21. Sub-Mg 21 13.50 14.25 16.50 17.00 23.50 20.00
Sample sizes 14 5 27 10 1 2
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females rep resen t the obese s u b je c ts ,  these must be he ld suspect in  terms 
o f  t h e i r  s ta tu s  as "average" obese va lues. As expected, a l l  values in  
both Kollmann and B u ch ly 's  and Suzuk i's  s tud ies  are sm a lle r than the 
p re l im in a ry  Black va lues.
Comparison o f  Rhine and Campbell's Black Tissue Thicknesses w ith  
these p re l im in a ry  values f o r  average in d iv id u a ls  are remarkably 
c o n s is te n t ,  p o in ts  th a t  very  g e n e ra l ly  do so by less  than 1 mm. Three 
po in ts  do vary  more however; the gonion, p o in t  19 (Rhine and Campbell) 
o r  p o in t  18 (p re l im in a ry  d a ta ) ,  the o th e r  two p o in ts  as mentioned 
e a r l i e r  vary  w i th  such con s is ten cy , th a t  one must question ( in  l i g h t  o f  
the fa c t  th a t  t h is  appears to  be a t re n d )  whether the values ( in  e i th e r  
ta b le )  could have in a d v e r te n t ly  been recorded under the wrong lo c a t io n .  
Po in t 11, the f r o n ta l  eminence, is  3.5 mm th in n e r  f o r  males and 4.0  mm 
th in n e r  f o r  females in  the newer da ta . P o in t 12, the s u p ra o rb i ta l ,  is  
2.75 mm th ic k e r  f o r  males and 3.5 mm th ic k e r  f o r  females in  the new data 
( t h is  is  the same v a r ia t io n  p a tte rn  seen in  comparisons w ith  Rhine and 
Campbell and Rhine and Moore d a ta ) .
When compared w i th  Rhine and Moore's American Caucasoid va lues, 
one notes th a t  the p re l im in a ry  Black data show la rg e r  measurements in  
a l l  p o in ts ,  no ta b ly  la rg e r  in  the mouth reg ion (p o in ts  5 , 6 , 7 , and 8) 
and in  the suprag leno id  reg ion  (p o in t  17 ),  and under and around the eye 
(p o in ts  13, 14 and 15). The strange v a r ia t io n  In  po in ts  11 and 12 are 
not seen between these two sets o f  da ta .
The second se t o f  p re l im in a ry  data surveyed, f o r  the f i r s t  t im e , 
the t is s u e  th icknesses o f  a N a tive  American p o p u la t io n . Located in  New






























Southwestern American Indian Facial Tissue Ticknesses 
Measured on 18 Maies and 6 Females ( in  mm)







1. Supraglabella 1 5.75 4.00 5.00 4.50 4.50 4.25
2. Glabella 2 5.75 4.75 5.75 4.50 6.00 4.50
3. Nasion 3 5.75 6.50* 6.75 7.00 6.50 5.00
4. End o f  nasals 4 2.75 2.50* 3.50 2.50 3.25 3.25
5. M id-philtrum 5 7.50 10.00 9.75 10.00 9.25 8.50
6. Upper l i p  margin 6 8.25 9.50* 9.75 11.00 9.25 10.00
7. Lower l i p  margin 7 9.25 12.00 11.00 12.25 8.75 11.25
8, C h in - l ip  fo ld 8 8.50 9.00 11.50 10.00* 9.75 11.00
9. Mental eminence 9 8.00 11.00* 12.00 13.00* 12.50 13.25
10. Beneath chin 10 5.25 8.00 8.00 8.00 8.00 7.75
B ila te ra l
11. Frontal eminence 11 4.75 4.75 4.25 4.00* 4.50 4.25
12. Supraorbital 12 6.75 5.00* 9.00 8.50 8.50 8.25
13. Suborbital 13 3.75 3.25* 7.50 6.25 7.75 6.75
14. In fe r io r  malar 14 10.00 9.00 14.00 12.00 15.75 15.00
15. Lateral o rb i t 15 8.00 8.25 12.50 11.50 11.75 13.75
16. Zygomatic arch 16 6.00 5.75* 7.50 7.00 8.75 9.00
17. Supraglenoid 17 5.75 4.50* 8.50 6.25 9.75 7.75
18. Gonion « 18 7.75 6.25 13.25 10.50 15.50 12.75
19. Supra-M 19 14.25 11.75 21.50 18.00 23.50 19.00
20. Occlusal l in e 20 15.50 12.25* 20.75 17.50 22.75 19.25
21. Sub-Mg 21 12.50 10.50 19.25 17.00 18.50 15.75
Sample Sizes 4 1
1 C [
9 2
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Mexico, the  study focused on Southwestern Ind ian s . Eighteen males and 
s ix  females are inc luded inc luded in  the sample, d iv id e d  in to  s le nd er,
O
normal and s to u t  c a te g o r ie s .  Once c la s s i f ie d ,  the sample s izes are 
extremely sm a l l,  most no tab ly  w i th in  a l l  th ree  female groups. As th is  
and the prev ious work are both p re l im in a ry ,  the no t ing  o f  the small 
sample s izes is  o f fe re d  more as an observa tion  than a c r i t i c i s m .  As in  
Rhine and Moore (1982 ), the values were checked f o r  in te rn a l  cons is ­
ten cy , and as in  the 1982 s tudy , some values were ad justed s l i g h t l y  to  
values more in  accord w ith  trends in  the re s t  o f  the da ta , these a l te re d  
values are noted in  the  ta b le  w i th  an a s te r is k .
Most Kollmann and Buchly values are s m a l le r ,  and vary about the 
same amounts; however, measurements a t  the la te r a l  o r b i t s ,  zygomatic 
arch s u b o rb ita l and s u p ra o rb i ta l  are markedly sm a lle r  (by a t  le a s t  3 
rran). Two Kollmann and Buchly p o in ts  are th ic k e r ;  ow, the ro o t  o f  the 
upper l i p ,  and jb g ,  the sup rag leno id . Taken as a whole these two values 
are not s ig n i f i c a n t .
In the m a jo r i ty  o f  the p o in ts ,  Rhine and Campbell's measurements
9are sm a lle r ,  though not remarkably. Black t is s u e  thicknesses are 
s l i g h t l y  th ic k e r  a t  p o in ts  2 , 4 ,  15 and 16, and n o t ice a b ly  th ic k e r  in  
the mouth re g io n , p o in ts  5, 6 ,  7 , and 8 ;  in  the suprag leno id area, p o in t  
17; and i n f e r i o r  m a la r, p o in t  14. Again p o in ts  11 and 12 show a unique 
v a r ia t io n ,  w ith  Rhine and Campbell's data being sm a lle r a t  p o in t  11, 
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la rg e r  a t  p o in t  12, s u p ra o rb i ta l ,  by 4.25 mm f o r  males and 4 .0  f o r  
females.
For the  most p a r t ,  Rhine and Moore's Caucasoid values are sm alle r 
than the p re l im in a ry  N ative  American va lues. With seven female va lues , 
the reverse is  t ru e  though none meet the a r b i t r a r y  2.4 mm d i f fe re n c e  and 
th e re fo re  are not considered s ig n i f i c a n t .  Three areas do vary 2.4 mm or 
more, they are la te r a l  o r b i t s ,  occ lusa l l i n e  and sub Mg f o r  males.
G en e ra lly ,  the p re l im in a ry  Black values are th ic k e r  than the p re­
l im in a ry  Ind ian  va lues. N o ticeab le  d i f fe re n c e s  (2 .4  mm o r  g re a te r)  f o r  
males are loca ted  a t  upper and lower l i p  m arg ins, po in ts  6 and 7 and 
m id -p h i l t ru m , p o in t  5. The la rg e s t  v a r ia t io n  f o r  females occurs a t  
lower l i p  m arg in , p o in t  7 and in  the cheek and suprag leno id and gonia l 
reg io ns , p o in ts  16, 17 and 18. N ative  American values are la rg e r  a t 
po in ts  3 , 9 and 12 f o r  both sexes and po in ts  18, 20 and 21 f o r  males 
on ly . These d i f fe re n c e s  are no t la rg e  w ith  the exception o f  the Sub-Mg 
which va r ie s  by 2.75 mm.
The la s t  se t o f  d a ta .  Table V I I ,  is  s im ply the average o f  co rre ­
sponding p o in ts  in  Tables I through V I ,  making i t  average average t is s u e  
th icknesses .^^  Three p o in ts  o f  Table I were d iscarded as no o the r tab le  
inc luded them ( n r ,  uk and ms). S im i la r l y ,  several po in ts  in  Table I I  
were thrown out ( t r ,  n ' , sn , f t ,  ek, n l , a l , ms, eu, te  and op).
The European values secured in  the Kollmann and Buchly (1898) study 
are sm a lle r than the combined data w ith  the exception o f  the upper l i p
^^See note 3.
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TABLE V I I
♦Combined Facia l Thicknesses Measured on 237 Males and
78 Females ( in  mm), and Rounded to  the Nearest 1 mm
LOCATION POINT MALES FEMALES
M id iin e
1. S uprag labe lla 1 4.4 3.8
2. G la b e l la 2 5.5 5.2
3. Nasion 3 5.7 5.4
4. End o f  nasals 4 3.1 2.9
5. M id -p h i l t ru m 5 10.3 9.6
6. Upper l i p  margin 6 10.9 10.7
7. Lower l i p  margin 7 12.2 12.1
8. C h in - l ip  f o ld 8 10.9 10.6
9. Mental eminence 9 11.0 11.2
10. Beneath ch in 10 7.4 6.8
B i la te r a l
11. F ron ta l eminence 11 4.9 4.5
12. S up rao rb ita l 12 7.7 6.8
13. S uborb ita l 13 6.2 6.2
14. I n f e r i o r  malar 14 14.1 13.7
15. La te ra l o r b i t 15 10.8 10.6
16. Zygomatic arch 16 7.5 7.1
17. Supraglenoid 17 9.5 8.7
18. Gonion « 18 12.5 11.0
19. Supra-M 19 19.8 18.3
20. Occlusal l i n e 20 19.8 17.3
21. Sub-Mg 21 16.0 14.9
*Data combined by standard averag ing.
(His (1895) and Kollmann and Buchly 1898, Suzuki 1948, Rhine and
Campbell 1980, Rhine and Moore 1982, Rhine unpublished)
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m arg in , p o in t  6 , f o r  males. The d i f fe re n c e s  between the values are not 
remarkable (under 2 .4  mm), except f o r  the la te r a l  o r b i t s ,  zygomatic 
a rch , and the suprag leno ids where the combined measurements are 3 mm o r 
more th ic k e r .
Rhine and Campbell's (B lack) data are th ic k e r  except f o r  the male 
occ lusa l l i n e  and The s u p ra o rb ita l f o r  both sexes. The s u p ra o rb i ta l ,  
p o in t  12, again showed the curious  re la t io n s h ip  w i th  f r o n ta l  eminence, 
p o in t  11; here the f r o n ta l  eminence, o f  Rhine and Campbell when compared 
to  the combined d a ta , i s  t h ic k e r  by 3.6 mm f o r  males and 3.5 mm fo r  
females, the s u p ra o rb i ta l  is  th in n e r  by 2.95 mm f o r  males and 2.3 mm fo r  
females. The d i f fe re n c e s  in  values are g e n e ra l ly  around 1.5 mm, w ith  
the exceptions noted p r i o r  and in  the mouth reg ion (m id -p h i l t ru m , l i p  
margins, sub-Mg, supra-M ); the  area below the o r b i t s ,  su b o rb ita l ( f o r  
females o n ly ) ,  i n f e r i o r  m a la rs , la te r a l  o r b i t s ;  and the upper cheeks, 
zygomatic arch ( f o r  females o n ly )  and suprag leno id .
Rhine and Moore's American Caucasoid va lues , are th in n e r  except f o r  
the nasion, the male s u p ra o rb i ta l  and the female la te r a l  o r b i t s ,  
zygomatic a rch , supra-M , and sub-Mg. The th icknesses g e n e ra l ly  d i f f e r  
by under 1 mm, except f o r  the  female upper and lower l i p  margins where 
the d if fe re n c e s  are s l i g h t l y  la rg e r  (1 .6 5 -2 .2  mm).
P re l im in a ry  Black values are la rg e r  than the combined except f o r  
the female nasion and the male occ lusa l l i n e ,  though both these areas
The c o n s is te n t  v a r ia t io n  in  p o in ts  11 and 12 o f  Rhine and 
Campbell's 1980 study w i th  recen t Rhine e t  a l . s tu d ie s ,  suggests a 
poss ib le  in a d ve rte n t re ve rsa l o f  values in  one o r  more s tu d ie s .
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d i f f e r  by under 1mm. D iffe re nce s  o f  more than 2.4  mm are seen around 
the mouth, upper and lower l i p  margins; below the o r b i t s  and across the 
upper cheek -  i n f e r i o r  m a la r, la te r a l  o r b i t s ,  female zygomatic arch and 
sup rag leno id ; and the jaw angles -  female gonion.
P re l im in a ry  th icknesses on the Southwest Ind ians are on the whole
la rg e r .  The combined values are th ic k e r  a t  the g la b e l la  and the end o f
2
the nasa ls , the c h in - l i p  f o ld ,  gonion and supra-M , and zygomatic arch 
f o r  females; the m id -p h i l t ru m  and upper and lower l i p  margins f o r  males; 
and the f r o n ta l  eminence, i n f e r i o r  malar and supraglenoid f o r  both 
sexes; though on ly  one va lue ( the  female suprag leno id) is  over 2 .4  mm.
As seen in  the comparisons o f  the raw da ta , the most notab le 
v a r ia t io n s  occur in  the mouth re g io n ,  la te r a l  o rb i t s  and the 
suprag leno ids. On the basis  o f  these da ta , one would expect a se r ies  o f  
faces, to  be ordered accord ing to  o v e ra l l  s ize  th u s ly :  Suzuki, (1948), 
Kollmann and Buchly (1898 ), Rhine and Moore (1982), p re l im in a ry  data on 
Southwestern In d ia n s ,  Rhine and Campbell (1980), and la s t l y  the 
p re l im in a ry  data on American B lacks.
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CHAPTER V 
COMPARISONS OF THE RESULTANT FACES
In t h is  cha p te r ,  a l l  seven re co n s tru c t io n s  w i l l  be compared in  
terms o f  one ano ther, the " o f f i c i a l "  re co n s tru c t io n  and the antemortem 
photographs.
O vera ll Appearance
P r io r  to  f i t t i n g  the faces w ith  the wig and approximating the 
shoulders w i th  the mannequin to rs o ,  they were ordered in  terms o f  t h e i r  
o v e ra l l  s iz e .  The ordered faces e s s e n t ia l ly  matched what the raw data 
would suggest w ith  the faces based on the Black popu la tions reversed. 
C e r ta in ly ,  a common l i n e  runs through a l l  seven faces and, as they are 
based on the same s k u l l ,  t h is  is  not s u rp r is in g .  At t h is  s tage, 
shou lderless and h a i r le s s ,  the s ize  d if fe re n c e s  looked q u ite  la rg e ;  the 
o ther no t ice a b le  d i f fe re n c e s  are in  the jaw and mouth areas and in  terms 
o f  f a c ia l  fe a tu re s .  One area o f  extreme d i f fe re n c e  is  the Kollmann and 
Buchly mouth. Th is  is  the on ly  s k u l l  whose data d id  not 
inc lude molar measurements, and the r e s u l t  i s  a ra th e r  gaunt look .
S p e c if ic  Area Comparison
As can be seen in  f ig u r e  1, f r o n ta l  v iew , the  s k u l l  i t s e l f  has a 
ra th e r  'b lu n te d ' m andib le , t h is  would lead one to  expect a s trong ch in . 
Faces based on S u z u k i 's .  P re l im in a ry  B lack , P re l im in a ry  Native American, 
and the Combined Data (Tables I I ,  V, V I ,  and V I I )  show q u ite  squarish , 
almost la n te rn  jaws.
50
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As mentioned e a r l i e r ,  the v a r i a b i l i t y  in  face fea tu res  was q u ite  
d ra m a tic , even w ith  on ly  one " s c u lp to r " ,  w h ile  no doubt some consistency 
comes w i th  experience , i t  is  a lso  obvious th a t  more than a l i t t l e  
a r t i s t i c  t a le n t  i s ,  s h a l l  we say, " h e lp fu l " .  With regard to  the eyes, 
these seven faces show much less  v a r i a b i l i t y  here than in  the nose and 
l i p s ,  la rg e ly  due to  the c o n s t ra in ts  imposed by the e ye b a ll .  As one 
w i l l  n o t ic e ,  however, p ro s th e t ic  eyes were not used on a l l  faces , and a 
cons iderab le  d i f fe re n c e  is  seen between the faces w ith  the p ro s th e t ic  
eyes and those w i th  c r a f t ,  o r  d o l l  eyes. The reason both s ty le s  were 
used is  th a t  w h i le  p ro s th e t ic  eyes were a v a i la b le  these were by and 
la rge  s in g le  eyes no t p a ir s .  Even though the eyes were pa ired as 
c lo s e ly  as p o s s ib le ,  these remained e s s e n t ia l ly  unmatched and the 
s l ig h te s t  d e v ia t io n  in  c o lo r  gave the face an awkward look . In an 
attempt to  c o r re c t  f o r ,  t h is  d o l l  eyes were loca ted and the remaining 
faces were done w i th  them.
As mentioned in  Chapter I I ,  re q u is i te s  f o r  human look ing  eyes a re , 
the same o r  ne a r ly  the  same anatomical cu rva tu re  o f  the e y e b a ll ,  and a 
c o r re c t ly  s ized i r i s .  A t h i r d  should be added, pa ired  eyes in  terms o f  
i r i s  c o lo r .  Upon comparison o f  the re c o n s tru c t io n s ,  the importance o f  
na tura l lo ok ing  sc le ra  became c le a r .  Reconstructions w ith  the c r a f t  
eyes are n o t ic e a b ly  d i f f e r e n t  la rg e ly  because they v io la te  two o f  these 
c r i t e r i a ,  namely, cu rva tu re  and the s c le ra l  c o lo ra t io n .  I f  one has to  
choose between these fo u r  r e q u is i t e s ,  i t  i s  suggested th a t  curva tu re  and 
con s is ten t c o lo r  be p r i o r i t i e s .
With regard to  the  noses, w h i le  the general gu id e line s  o f  s ize  were 
fo llow ed  (see Chapter I I ,  Western R econstruction  S teps), a la rge  v a r ie ty
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in  shapes is  no ted, c e r ta in ly  t h is  is  a major drawback to  the technique. 
The l i p s ,  however, are b a s ic a l ly  c o n s is te n t  as to  s ize  and shape.
Once photographed w ith  the wig (se le c te d  to  match the antemortem 
p ic tu re s  as c lose  as p o s s ib le ) ,  and on the mannequin to rso  (see f ig s .  10 
through 16 ), the s iz e  d i f fe re n c e  is  less  n o t ic e a b le ,  as are the problems 
noted e a r l i e r  w ith  the use o f  c r a f t  eyes. A lthough, the extreme 
whiteness o f  the sc le ra  is  more pronounced, i t  is  not as d is t r a c t in g  as 
be fore photographing . The noses, which when viewed in  person, are very 
d i f f e r e n t ,  in  photographs seem r e la t i v e l y  c o n s is te n t ,  a lthough some 
s ize  d i f fe re n c e  is  noted. In f a c t ,  i f  the photographs o f  the faces are 
viewed from the m id -p h i l t ru m  to  the top o f  the crown they are almost 
in d is t in g u is h a b le .  The ch in  and jaws are b a s ic a l ly  the on ly  d isc repan t 
areas (see f i g s .  10 through 16). The photo angle is  s l i g h t l y  a l te re d  in  
f ig s .  12, and 14, based on Tables IV and V I ,  which may account f o r  some 
o f  the jaw v a r ia t io n ,  i t  i s  pronouned regard less o f  the photo angle. 
I n te r e s t in g ly ,  the e a s i ly  v i s i b le  d if fe re n c e s  in  Kollmann and Buchly 
mouth area as compared to  the o thers  is  not a t  a l l  remarkable in  the 
b lack-and-w h ite  p r i n t s ,  a lthough i t  does cause the ch in  to  seem more 
po in ted .
The “ o f f i c i a l "  re c o n s tru c t io n  (see f i g .  17 ) ,  was done a t  the Center 
o f  Human I d e n t i f i c a t i o n ,  a t  F o rt  C o l l in s ,  Colorado, s h o r t ly  a f t e r  the 
Smithsonian f in is h e d  t h e i r  s k e le ta l  assessment. The Center, under the 
d i re c t io n  o f  M. Charney, u t i l i z e s  the same re c o n s tru c t iv e  s teps , 
m a te r ia ls ,  and ru le s  o f  thumb noted in  Chapter I I ,  and used in  th is  
study. Once aga in , the upper faces q u i te  c lo s e ly  resemble one another
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and some variance  is  seen in  the jaw and c h in .  The " o f f i c i a l "  face is  
somewhat f u l l  and, in  th a t  re sp e c t,  m ostly  c lo s e ly  resembles the faces 
based on Rhine and Campbell (1980) Black values and on Rhine and Moore 
(1982) American Caucasoid va lues. There is  a c le a r  d i f fe re n c e  in  nose 
and l i p  shape.
Comparison With Antemortem Photograph
Before comparing the antemortem photograph and the re c o n s tru c t io n s ,  
some general comments are warranted. F i r s t ,  and probably forem ost, when 
v iew ing the re c o n s tru c t io n s ,  one gets no sense as to  the age o f  the 
in d iv id u a l  rep resented ; no rea l age c o n tro ls  are a v a i la b le  w i th in  the 
data u t i l i z e d .  Secondly, the re co n s tru c t io n s  show l i t t l e ,  i f  any, 
fa c ia l  exp ress ion . Th is  is  avoided to  a la rge  e x te n t ,  so th a t  the 
biases o f  the " s c u lp to r "  do not e f f e c t  the depths o f  "known" fa c ia l  
t is s u e s .  U n t i l  new data are a v a i la b le  o r  u n t i l  s c ie n t i f i c  ways are 
devised to  add age and exp ress ion , the re  w i l l  always be po in ts  o f  
divergence from the  rea l l i f e  photographs.
I f  one were to  compare on ly  the upper face (m id -p h ilt ru m  to  crown) 
o f  the re c o n s tru c t io n s  to  the antemortem upper face a l l  are very 
s im i la r .  With the  c la y  re co n s tru c t io n s  approximating the zygomatics and 
o r b i t a l  areas and re p re se n t in g  t h e i r  re la t io n s h ip s  to  each o th e r q u ite  
w e l l .  As mentioned p re v io u s ly ,  the d i f fe re n c e s  in  the jaw area are 
marked, e s p e c ia l ly  when compared to  the antemortem photograph. Some 
poss ib le  reasons f o r  the  v i s i b le  jaw d i f fe re n c e s  are : (1) s ince 
cadaveral (sample) popu la tion s  are measured in  the prone p o s i t io n  the 
jaw area is  e s p e c ia l ly  s u s c e p t ib le  to  g r a v i ta t io n a l  fo rces  which m ight
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Figure 10. Fac ia l R econstruction  Based On Table I I
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Figure 11. Fac ia l Reconstruction  Based On Table I
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Figure 12. Fac ia l R econstruction  Based On Table IV
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Figure 13. Fac ia l R econstruction Based on Table V II
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Figure 14. Fac ia l Reconstruction Based On Table VI
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Figure 15. Fac ia l R econstruction Based on Table V
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Figure 16. F ac ia l Reconstruction Based on Table I I I
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Figure 17. " O f f i c i a l "  
(C enter o f
Reconstruction 
Human Id e n t i f i c a t io n )
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Figure 18. Antemortem Photograph o f  the Id e n t i f ie d  G ir l
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then presen t t is s u e  th ickness  measurements somewhat la rg e r  (o r  skewed) 
than those in  l i f e ;  (2) the mean age o f  the sample popu la tions in  most 
s tud ies  was w e ll over 30 years o ld ,  the jow l fo rm ation  th a t  tends to  
occur w i th  age m ight a lso  present la rg e r  o r  skewed t is s u e  th ickness 
measurements; and (3) researcher e r r o r .  The basic  oval face o f  the g i r l  
e l im in a te s  re c o n s tru c t io n s  based on Tables VI and V I I ,  which spo rt a 
more square face and heavy jaw . The remaining reco ns truc t io ns  d i f f e r  
from the antemortem photograph most markedly in  the mouth area, s p e c i f i ­
c a l l y  in  the s ize  and shape o f  the l i p s ,  an obvious are f o r  my improve­
ment. I f  t h is  and the d i f fe re n c e  in  the h a i r s t y le  can be overlooked 
(s ince  exact h a i r s ty le s  are never known in  advance, they as a m atte r o f
course, must be ove rlooked , the re co n s tru c t io n s  in  f ig u re s  10, 12, 13
12and 16 are seen to  rep resent the c lo s e s t  likenesses.
The re c o n s tru c t io n s  noted as "c lo s e s t "  likenesses are based 
s t r i c t l y  on the op in io ns  o f  several acquaintances ( f i f t y  in  number) 
most w ith  no t r a in in g  in  fo re n s ic  an thropology and my own observa tions. 
A l l  the re c o n s tru c t io n s  and the antemortem photographs were placed side 
by s ide and the observe r was in s tru c te d  to  choose the two which more 
c lo se ly  resembled the  ac tu a l photograph. F igure 10 was chosen 42 
percent o f  the t im e ,  f ig u r e  12 28 percent o f  the t im e , f ig u re  13 24 
percent o f  the tim e and f ig u r e  16 74 percent o f  the tim e.
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CHAPTER VI 
SUMMARY AND CONCLUSIONS
As mentioned e a r l i e r ,  the  re co n s tru c t io n s  in  f ig s .  10, 12, 13 and 
16 are viewed as the  c lo s e s t  l ikenesses . There is  some doubt as to  
whether any o r  a l l  would have secured a p o s i t iv e  id e n t i f i c a t io n  o f  the 
v ic t im .
I t  w i l l  be re c a l le d  th a t  one o f  my con ten tions  was th a t  the 
" r a c ia l l y "  de r ived  data would, when app lied  to  a s in g le  s k u l l ,  produce a 
se r ies  o f  faces which by and la rge  would vary in  terms o f  apparent 
w e ig h t,  w h i le  not a l lu d in g  to  the s p e c i f ic  races measured. Extending 
t h i s ,  i t  was suggested th a t  any face could be made to  look " r a c ia l "  by 
app ly ing  the a p p ro p r ia te ly  modeled fe a tu re s .  Since the in d iv id u a l in  
t h is  study was p r im a r i l y  w h ite ,  the second o f  these w asn 't a c tu a l ly  
addressed. The se r ie s  o f  re co n s tru c t io n s  does show a r e la t iv e  increase 
(o r  decrease) in  "w e ig h t"  however, and given t h is  support is  le n t  to  the 
f i r s t  idea.
A second c o n te n t io n ,  was th a t  i f  r a c ia l l y  s p e c i f ic  fa c ia l  
th icknesses a p p l ie d  to  a s k u l l  do not produce a face w ith  c h a ra c te r is t ic  
physiognomy o f  the group surveyed, then perhaps m u l t i r a c ia l  generic  data 
w i l l  work e q u a lly  w e l l .  In some respects t h is  study lends credence to  
th is  n o t io n ;  in  o th e r  re sp e c ts ,  i t  d id  not bear up as w e l l .  In the 
comparisons o f  the  re c o n s tru c t io n s  themselves, the combined-data face 
(as noted be fo re ) i s  q u i te  s im i la r  to  the o th e r  faces. In terms o f  
comparisons w ith  the  antemortem p ic tu re s ,  however, i t  does not ' f i t '  as 
w e ll as the r a c i a l l y  s p e c i f ic  data (a lthough the upper face was equa lly
64
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as c lo s e ) .  I t  was, however, chosen as a c lo se , o r  ra th e r  one o f  the 
c lo s e r  likenesses  24 percent o f  the t im e , c e r ta in ly  not an in s ig n i f ic a n t  
percentage. Since the u l t im a te  goal o f  f a c ia l  re co n s tru c t io n  is  to  
produce c lose  l ike n e ss  so as to  f a c i l i t a t e  an id e n i t i f c a t io n ,  i t  appears 
from t h i s  i n i t i a l  a ttem pt th a t  w h ile  the concept o f  "gene r ic "  data might 
be use fu l i t  should not be (a t  le a s t  a t  t h is  t im e) r e l ie d  on to  the 
e xc lu s ive  o f  the r a c i a l l y  s p e c i f ic  data.
Once a rep rod uc t io n  is  f in is h e d ,  i t s  id e n t i f i c a t io n  is  obv ious ly  
dependent on the maximizing the number o f  people who see i t .  This is  
done g e n e ra l ly  in  terms o f  te le v is io n  and newspaper coverage and 
t r a d i t io n a l  p o l ic e  avenues. I t  has been suggested by others in  the 
f i e l d ,  th a t  once the face is  done, a book le t o f  poss ib le  looks can be 
construc ted  by photographing the face w ith  various  h a i r s ty le s ,  w ith  and 
w ith o u t g lasses , i f  male w i th  and w ith o u t fa c ia l  h a i r ,  in  o rder to  
increase the chances o f  someone recogn iz ing  the in d iv id u a l .  As has been 
mentioned, the re c o n s tru c t io n s  on th is  face a l l  resemble the g i r l  q u ite
c lo s e ly  in  the upper fa ce ; s ince i t  is  poss ib le  th a t  th is  might occur
r o u t in e ly ,  i t  i s  a lso  suggested th a t  in d iv id u a ls  observing reconstruc­
t io n s  be asked to  check no t on ly  the t o ta l  fa ce ,  but a lso  to  look a t
s p e c i f ic  areas in  i s o la t io n .
Suggestions For Future Study
As a l lu de d  to  th roughout t h is  paper, several aspects o f  th is  
technique re q u ire  f u r t h e r  s tudy: methods f o r  the more con s is ten t 
modeling o f  f a c ia l  fe a tu re s ,  the in c o rp o ra t io n  o f  age, and the 
refinement o f  b u i ld  c a te g o r ie s ,  the extens ion  o f  sample s izes and the
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use o f  l i v i n g  in d iv id u a ls  f o r  sub je c ts .  Once aga in , the most obvious 
answer i s  the u t i l i z a t i o n  o f  u ltra -so u n d  measurements. Several 
researchers have made attempts a t  u ltra -sou nd  based t is s u e  th ickness 
measuring. Dr. Michael Charney, d i r e c to r  o f  the Center o f  Human
I d e n t i f i c a t io n  in  F o r t  C o l l in s ,  Colorado has t r ie d  unsuccessfu lly  to  get
fund ing  f o r  such a p ro je c t  (personal communication). In an e a r l i e r  
research p r o je c t ,  I experienced insurmountable problems w ith  the 
‘ c a l ib r a t io n  o f  an o p th a lm o lo g is t 's  u ltra -so u n d  machine to  f i t  my needs, 
and consequently had to  shelve the idea f o r  the time being. Recently 
research has been done in  F lo r id a .  As y e t  no data tab les  have been 
pub lished . The study measured f i f t y  hea lthy  b lack c h i ld re n ,  ranging in  
age from fo u r  to  f i f t e e n ,  and was reported in  February a t  the American 
Academy o f  Forensic Sciences annual meeting (Hodson, e t  a l . ) .  Supposed­
l y ,  in  the U .S .S .R ., under the d i re c t io n  o f  Dr. Galina Lebedinskaya, 
researchers have s u c c e s s fu l ly  used u ltra -so u n d in g  (D a n i lo f f  1982: 34;
L in  1981), a lthough no ta b le s  are a v a i la b le .
Two areas th a t  a t  f i r s t  seemed l i k e  a researcher 's  gold mine but
la t e r  proved unusable and should be avoided fo l lo w .  The f i r s t ,  is  
t is s u e  measurements taken from s k u l l  x - ra y s .  I  came up w ith  the idea 
from observing an x - ra y  o f  an upper arm (humerus); on t h is  x - ra y  the 
area o f  s o f t  t is s u e  was e a s i ly  noted. U n fo r tu n a te ly ,  in  o rder to  
penetrate the t h ic k e r  co r te x  o f  the s k u l l  the l i n e  o f  s o f t  t is s u e  is  
'bu rned-ou t ' by a h ig h e r  machine s e t t in g  and is  v i r t u a l l y  n o n -e x is te n t.  
Another major problem is  t h a t  the m a g n if ic a t io n  fa c to rs  vary depending 
on the d is tance between the s k u l l  and x - ra y  machine, w ith  areas c lo se r  
being magnified d i f f e r e n t l y  than those f u r t h e r  away.
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The second area th a t  proved f r u i t l e s s  Is  the use o f  CAT 
(computerized autotomography) scans. The use o f  the scans was re je c te d  
s ince p in p o in t in g  the  ap p ro p r ia te  bony landmarks i s n ' t  po ss ib le .
During the q u i te  leng thy  process o f  re co n s tru c t in g  the seven faces 
in  t h is  s tu d y ,  i t  occurred to  me t h a t ,  given the in c re d ib le  s o p h is t ic a ­
t io n  and a v a i l a b i l i t y  o f  modern graph ic  computers, several likenesses 
could q u ic k ly  and e a s i ly  be produced and any human Incons is tenc ies  in  
the modeling be e l im in a te d .  The fo re n s ic  s c ie n t is t  would then on ly  need 
to  make several d e ta i le d  measurements on the u n id e n t i f ie d  s k u l l  to  en te r 
in to  the computer so the " fa ce "  could be based on the actua l underly ing  
bone s t ru c tu re .  I t  would obv ious ly  re q u ire  a very extensive and complex 
program, in  o rde r to  accommodate a l l  the v a r ia b le s .  I t  could u t i l i z e  
several noses, t h in  l i p s ,  th ic k  l i p s  and various  h a ir s ty le s  to  produce a 
dozen o r  so faces in  a m a tte r  o f  minutes and, once produced, could v ia  
computer l in k -u p s  d i s t r i b u t e  these to  o th e r areas, p o l ic e  departments 
e tc .  In essence, a computerized I d e n t i - K i t  based on an an thropom etric - 
a l l y  accurate s k u l l .
Another p o s s ib i l i t y  f o r  fu tu re  study would use pre-formed fa c ia l  
fea tu res  th a t  cou ld  be in terchanged and photographed, e s s e n t ia l ly  a 
th ree-d im ensiona l I d e n t i - K i t  based on un de rly ing  bone s t ru c tu re s .  
I n i t i a l l y ,  f i v e  o r  s ix  noses and one o r  two sets o f  l i p s  would have to  
be produced (a fo re n s ic  Mr. Potato Head), the c lay  faces would be 
completed as now except th a t  the fea tu re s  would not be cons truc ted , 
ra th e r ,  be fore pho tograph ing , the pre-formed ones would be app lie d .
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Fac ia l re c o n s t ru c t io n ,  even w ith  the aforementioned f a u l t s ,  has 
proven on numerous occasions in  the past and w i l l  no doubt prove in  the 
f u tu r e ,  to  be an ex trem e ly  use fu l fo re n s ic  t o o l ,  one th a t  warrants not 
on ly  respec t but fu tu re  research.
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